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From 

Dr. B. C. Das Gupta, 

Chairman, Environmental Hygiene Committee. 

To 

The Secretary to the Government op India, 

Ministry op Health, 
NEW DELHI. 

No. l-4:8j48-E.H.C. Dated New Delhi, 18th October, 1949 

Sir, 

WitL reference to the Ministry of Health letter No. 2-22/48-PK, 
dated the IGth Jtme, 1949, I have the honour to forward herewith 
the Keport of the Environmental Hygiene Committee. 

2. We have completed the task assigned to us in the shortest 
time possible under the limitations in which we could meet, collect 
data and deliberate on the many complex problems falling within 
our terms of reference. 

3. I wish we had been able to submit this Report six months 
earlier when the prospects of the implementation of National plans 
were brighter from the financial point of view. That was not 
possible. 

4. However, we would earnestly plead for very early implement- 
ation of the plans outlined by os as they are so intimately bound up 
with the health, productivity and happiness of the nation. 

6. The members of my Committee and I thank you for the 
privilege of having been asked to draw up a plan for environmental 
Hygiene. 


Yours faithfully, 

B, C. DAS GUPTA, 
Chairman 
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report of the environmental 

HYGIENE COMMITTEE 


CHAPTER I. 

I. INTRODUCTION. 

The Environmental Hyfcienc Committee was constituted by the (tovern- 
ment of India, Ministry of Ilealtli, in June 1948, primarily to consider the. 
steps to be taken to implement the recommendations of the Health Survey 
and Development Committee contained in Chapter XII, Volunn; II, ol their 
report in regard to environmental hygiene. 

2. The following per.sons wert' a.ppointed to serve on tin' Committee {mde 
letter No. E. 3-22/48-PK, dated Ifith June 1948, from the Ministry of Health 
to Dr. B. C. Da.s Cui)ta, Chairman of the ('ommittee) ; — 

Clialniiaii 

(i) Dr. B. C. Das Cupta, Deputy Director-Ceneral of Health Services, 
New Delhi (now Executive Health (tllicer, liottibay Municipality). 


Members 

(2) P. C. Bose, Esquire, Chief Engineer, Public Health Engineering, 
Government ol’ West Bengal, (Calcutta. 

(3) R. S. Mehta, Esquire, Superintending Engineer, Health Services> 
Delhi. 

(4) N. V. Modak, Esquire, Special Engineer, Bombay Municipality. Bom- 
bay. 

(5) A. V. Raman, Esquire, Editor, People’s Health, Madras. 

(6) K. Subrahmanyan, Esquire, Professor of Public Health Engineering, 
All-India Institute of Hygiene and PubUc Health, Calcutta. 

Mr. Raman resigned from the Committee in September 1949 on grounds of 
Health. Mr. 6. C. Mitroo of the Ministry of Health, New Delhi, was appointed 
Secretary. 

3. The Committee was empowered to co-opt suitable members to assist in 
the examination of particular problems and to tour whenever necessary. 
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4. The terms of reference to the Committee were : — 

(i) Investigation of the wliole field of Environmental Hygiene with 
special reference to 

(a) town and village planning ; 

(b) housing, urban and rural ; 

(e) water supply ; 

(d) general sanitation, including conservancy and drainage ; 

(e) prevention of river and beach pollution ; 

(/) control of insect vectors of diseases ; and 

(ff) regulation of certain trades, industries and occupations dangerous 
to health and offensive to the community. 

(ti) The framing of a programme of development for the consideration 
of Government based on an examination of the recommendations of the Health 
Surv^ and Development Committee regarding Environmental Hygiene and of 
the Five-lear Plans of Provinces, 

In fr.iining t he f)rogra.mme, tlie Committee slioiild take into consideration 
the following factors : - 

(a) tlie programme will require to be ])Iaced on n, basis of adequate and 

comprehensive planning while at the same time taking into account 
the financial capacity of Covernments to implement the programme. 

The Committee should, therefore, suggest, wherever possible, ways 
and means by wliich the funds necessary for implementing their 
proposals can be found. 

(b) the need for promoting the training of an adequate number of 

teclmical personnel of various categories required for a modem 
prograrnme of environmental improvement and for promoting the 
production of the necessary equipment. The Committee should 
make specific recommendations in this regard. 

(c) In view of the varying resources of the Provinces, the measures 

required to assist the less favoured Provinces so that the programme 
can be implemented on as uniform a basis as possible.” t 

In the Ministry of Health letter No. Dy. 1497-PE/49, dated 3rd September 
1948, the Committee was asked to investigate the advantages of compostint^ in 
preference to otlier methods of disposal of urban refuse and make suitable 
recommendations. ’ ' 

5. The terms of reference cover a vast range of subjects, both technical 
and financial. Although the Committee w^as expected to report as early as 
possible, the members have their norraal official duties ; the time they can 
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spare for touring and deliberations in Committee is limited, and it has not 
been possible to report earUer. After drafting tlic technical part of the re- 
commendations, we co-opted Mr. T. T. Knslmamachari, Meml.crs of f lie Con- 
stituent Assembly, who is also a Member of the Drafting ('ommittco ot the 
Constitution and a Member of the Standing Finance ( '<)nimi1lrt\ to advise 
us on financial aspects. We have incorporated his valuable suggestions in our 
report. 

C. The first meeting of the Committee was held in New Delhi on the 25th 
and 26tli June 1948, when the proceedings were inaugurated by Dr. iv. C. K. . 
Kaja Director-General of Health Services. After hearing messages from 
ExceUency the Governor-General and the Hon’ble Minister for Health, the 
Committee entered upon its task, and discussed in details a comprehensive 
draft questionnaire kindly prepared by Mr. A. V. Raman. The questionnaire 
was adopted with minor alterations, and was printed and issued m August 
1948 to nearly 1,000 authorities and persons in the various provinces and States 
in India. The questionnaire is appended (Appendix 1 ). Replies were received 
only from 160 persons, whose names are detailed in Appendix II. 

7. After allowing sufficient time for collecting replies to the questionnaire, 
the Coniniitteo began its tours. J.Ticsf' (‘ould not be undertiaken at a stretch, 
for the rfMison tliat members could get away from their places oi work only 
for short' periods. The (Niinunttee toured the Bombay Province in October 
1948, Madras Proviiux^ and Myson^ State in January 1949, West Bengal, Ihhar 

and Assam in Febniar}' March 1949, Orissa, Hyderabad, tic: (a-ntral Ifto- 

vinccs and the Unit(‘d id'cvinces in May 1949, the East Punjal) in 9une 1949 
and Delhi Province in Octolier 1949. 

8. In each of these tours the Provincial Governments and States were re- 
quested to arrange for interviews with such persons, official and non -official 
as were in a position to assist the Committee in its task with their xkws and 
experience on any aspect of the environmental hygiene. Tlie list of pi^rsons 
interviewed will be found in Apendix III. Most of them had sent in written 
memoranda and their oral evidence was valuable. 

9. The Provincial Governments and States were also requested to arrange 
for visits by the Committee to representative works concerning environmental 
fianitation, such as housing and town planning schemes, rural development and 
reconstruction work, water and sewage works, factories, mines, plantations, 
etc. These visits were instructive. 

10. The Committee had the privilege of being invited to the first (deference 
of Improvement Trusts and Development Boards that was convened by 
the (loverninent of India, Mifiistry ol Hixilth, in Delhi in tlu^ last week of 
.June 1948 and taking part in discussions on housing and town planning. 
These two subjects form an important part of environmental liygiene. The 
view's we heard and the contacts we made at that Confereiu’e were valuable 
in our work. 
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important^* WvLfe'SS 

Borne thought to some of thesrsubieSs The devoting 
J^eport of the flealth Survey a„rDeveLn r ‘he 

emphasised the inilueriee of enviroinue^ (committee (1946) which has 

to mi actions a^jents of diseases and m \ ^‘hances of exposure of man 

and .isefulness to himself ^his ‘fam K ) cheer, efficiency 

and Development Comrnittoe D Purvey 

national health service inteirritine euro* ' ’™ad outlines of planning for a 
in the latter plans ffiV 

disposal of excreta, genend sanitation^ 0 town planning, water supply, 
control of insetits, rodents and other veet\ ^'ver and beach pollution, 

and offensive trades. However it sav • “d control of dangerous 

the opportunities for a detailed e'onsri’ *“'7*’ neither the time nor 
therefore cionfining ourselt^;;ltdt to c^ 

application to be decided after a review of tim ffi ^'*j”‘'™Ufn'‘3iple8 leaving their 
dhat Committee has made certain 

and defined liroadlv the targets * ^ ivcomniendations on some items, 
regarding some item,; su i.s implication 

be reffirred to ... the relevaiu d:::pS 

National Housing. Puffit, ^He dtr^lEr *1*' Committee on 

the Baiivvay Boaic"' on‘''- t'r'Xmm f ‘ ^’«'^^”iittee ”, afipointed by 

Hail way .staff (Pitt;). trZjr the 

tee have been a,-. ..pt.cd aii.i arc l.ei m im I '!*' f '""f Coniinit- 

the India State Bailways. "" phmicnt.ed in the new constructions of 

the Standing laibour CoraiffifEof the E^'^* ”** Housing Sub-Committee of 
recommendations have al.rEn Wlv 117'":"’^"* f«dia (1946). These 
done in implementation of the samn ^ ^“d we have seen the work 

mittee H948).'''Th1ri.fa“veril^ffi ^^7^" Provincial Housing Corn- 

stop with general enunciations but has S hito dE’rT 

laH and resource.s. H deals with the sub.ecftom 7^^ 

on jrASsr 'T' 

^e, have seen also the activities of the IT i i® e'“d practical document. 

m implementation of this reS directorate of Housing, Bombay, 

0946) «ppointed ihe*"GOTSramt*tf planning Committee 

.„d I..ed,. pertic^lp chapter op ho'S^'lltt “d“S 



18. We have read the report of the First Conference of Improvement 
Trusts and Development Boards (1948). 

19. We have read the report on The Health of the Industrial Worker in 
India ” (1946 by Dr. T. Bedford of the Industrial Health Research Board of 
the Medical Research Council in the United Kingdoin and tlie Report of the 
Labour Investigation Coinniittee (Hege Coinniittei') together with its many 
ad hoc survey reports (1946) on the conditions obtaining in I ndustries. We have 
have also read the Report of the Royal (Vjnnnission on jjabour in India 
(Whctley Comniissioii), 19dl. 

20. On the subject of water supplies and drainage, we have studied the 
memoranda submitted to the Health Survey and llevelopment Committee 
and the recommendations of the Madras Water Supply and Drainage Commit- 
tee. 

21. On the subject of training technical personnel, we have studied the 
Health Survey and I)evclo|)ment Committee’s recomraendations, the proceed - 
ings of the All-India Council for Technical Education of tlie Government of 
India, Ministry of J5ducation (printed as Bureau of Education pamphlets), 
and the report of the Sub -Committee of the Public Healtli Engineering Educa- 
tion Committee, University of Madras. 

22. We have studied the legislative enactments relating the public health, 
town planning, aiid gram panchayats, wliich are either in force or cont<'m])!ated 
in the various Provii;c(‘.s and States. The possil)ility of utilising the gram 
panchayats that are being set up in most provinces as effective instruments for 
improving the rural environment has also been considered in drafting our 
report. 

23. We have studied also the ambitious, post-war five-year plans of the 
provinces. 

24. It will be gathered from the above that many Committees have been 
considering housing and town planning, either for limited departmental pur- 
poses or for local purposes. They have not all been co-ordinated. Some of 
the five-year plans of provinces appear to have been drawn up in too short 
a time. 

25. We want to place on record our profound gratitude to the officers 
of the Central, Provincial and State Governments, to different local Bodies, 
Improvement Trusts and their officers for all help and facilities provided to us in 
connection with our visits, inspections, etc. We are also grateful to those 
technical and administrative experts who have given us the assistance of their 
views either through their evidence before our sessions or by replies to the 
questionnaire issued by us, 

26. The gratitude of the Committee cannot be adequately expressed to 
Prof. Subrahmanyan, who very kindly undertook to prepare the draft report. 
Enviromnental Hygiene is by and large Public Health Engineering and as 
«uch the preparation of the draft report had to be entrusted to an expert Public 
Health Engineer who by virtue of his extensive knowledge, experience aiid 
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j^ion could handle the task in its technical aspects. The Chairman feels ho 
has imposed unduly on his long-standing friendship with the Professor in re- 
questing him to undertake this work in the midst of his heavy duties in the 
fcstitute of Hygiene and elsewhere. He therefore acknowledges very gratefully 
this fresh act of kindness from his old friend. ^ ^ 

27. The Committee is also grateful to Mr. T. T. Krishnamachari who was 
co-opted for advice on financial aspects. Our discussions with him were 
most iiseiul. His valuable suggestions have been incorporated in onr report. 

to resign on grounds 

of health. The elaborate questionnaire (Appendix I) had been prepared by 
him before we held our first meeting and this was a great help to us. In our 
meeting and tours before he resigned, we had many opportunities of discussing 
vnth him problems of Environmental Hygiene and considering his valuable 
Views and suggestions. 

n express our warm appreciation of the work of Mr. 

G. C. Mitroo, our Secretary, without whose hard and devoted labour from 
the commencement of our work to the finish of the report it would 
^ve been very difficult to complete our assignment. Though the main report 
tod to be drafted by one of the Members owing to technicalities involved, 
yet It must be acknowledged that the Secretary’s help has been invaluable 
at the meetings dunng visits of inspections, in collecting materials, providing 
necessary Iderature and references, and finally in editing and getting thf 
Report ready for submission to the Ministry. ® “ 

Yif Tw ^ valuable and arduous work 

^ne by the staff of the Secretariat, small as it was, particularly Mr. S. P. 

Mitra and Mr. Earn Sarup, who did not spare themselves in giving their devoted 
services* 


CHAPTER II 

THE PROBLEMS BEFORE US 

and preservation of health depend to a large extent 
upon the environment in which people are born, grow, school, eat drink 

advances in methods of increasing the resistance of man to 
particular diseases by medical immunisation. One may use immunisation in 
M emergency to resist a particular outbreak of cholera, typhoid or plague 
but lasting protection against these diseases can be achieved offiy by protend 
water-supply and hygienic disposal of human excreta, by ensuring that food 
7S prepareci and consumed under hygienic conditions without being Ln- 
temmated by ffies or earners, and by reducing chances for rats to live in too 
close proximity to man. Similarly, in the control of tuberculosis, lasting 
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results cannot be achieved if good housing is neglected. The environment 
of the community has to be modified to achieve permanent control of mosquito-^ 
borne diseases. The modification of the environment on a large scale for pro- 
moting public health is the function of the public health engineer. Immunisa- 
tion and provision of a hygienic environment are complementary measures in 
the prevention of disease and promotion of health. The benefits of immunisa- 

jjf tion are immediate and often temporary. The effects of a hygienic environ- 
ment are more lasting, though perceived more slowly. 

^ 2. Apart from this aspect, the consciousness is gradually spreading among 

the masses in India, more particularly among industrial labourers, that a 
favourable environment is not merely an aid to health but a fundamental birth- 
right of every citizen. This consciousness will play a large part in raising 
the standard of living of the people from the very low level it occupies now. 
The assertion of the right to live in a decent environment, when co-ordinated 
with realisation of the duties of citizenship, will provide the urge and the means 
for the uplift of the people. We will, therefore, consider environmental hygiene 
not only from the point of view of hygiene but as a fundamental necessity 
of life, 

3. The ingredients of a decent human environment are many. 

4. The home and its surroundings should provide the family with shelter 
against exposure to extremes of temperature, sun, wind and rain ; with security 
of person and property ; with comfort ; with privacy and company of fellow 
beings when desired ; with aesthetic satisfaction ; and with protection against 
infection, contagion and physical hazards. The fulfilment of this purpose 
is to be achieved through town and village planning and housing, 

5. People should have the facilities to obtain an adequate supply of safe^ 
potable and pleasant water to sustain life and keep clean. This is to be achiev- 
ed through water supplies, 

6. They should also have the facilities to obtain adequate and nutritious 
food, milk and beverages, prepared and served under hygienic conditions. 
This is to be achieved through the sanitation of food and drink establishments, 
Xnarkets, slaughter houses, public eating places, dairies, etc. 

7. They should live and work in a comfortable atmosphere free from 
hazards to their health, such as dust, smoke, odours, fumes, microbes of dis- 

$: ease, etc. They should have adequate light, quiet and peace to carry on 

their duties efficiently. This is largely achieved through the control of danger- 
ous and offensive trades and through industrial hygiene engineering. 

♦ 

8. The waste products of the family, the community and the factory 
should be collected and disposed of so as not to endanger the health of the 
public by any chance. This is achieved through efficient public cleansing 
and sewerage, through hygienic disposal of excreta and refuse, and through 
controlled pollution of streams, lakes, rivers, beaches, etc. 
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9. The risks of transmitting infection from one person to another are 

StiJX^Saw? of congregate, as at schools, fairs and 

etc vehicles, railway stations, 

ment m?h<io pW over the sanitation of the environ- 

of difar''” ‘"f unfavourable to the growth of the seeds 

q ]' i V 1 ' < ^^'inlineas and facilities to keep clean are important 

adf 'n>m> (?f vSf 'b ^ life should be taken 

shouM f,K flies and mosquitoes 

snould liiK] tile environment unsuitable for them. 

«1,1,. V ■ environment favour- 

aWe to rapid recovery. This will be partly achieved through tL 

r£",r 

tbem, Progress.ve countries have achieved mm-e than others. ^ 

Id. lags far bebinil many countries in environmental hvgiene There 

Till' vi , '.‘“f ■'^''"’^'“1''’"/' "'licre about 85% of tl.e population lives. 

Men mul ftlLbl '"'r’ "" '"’‘PP’y no public cleansing; 

Men ai d cattle live m close proximity ; mosquitoes and flies swarm • and rats 

buffi f ’f' Ileuses is generaUy clean, 

t 7 P-^i - green with algae'^and is 

The sfl I no utod Th^ T" *' f P^ll’rted. 
devokl of ,min«k i t ^ village school is noisy, poorly furnished, and often 
devoid of urinals latrines and drinking water. Hospitals and dispensaries 
e miles away badly-built, ill-equipped and inaccessible to the sick Th6 
market ,. Wd „„ the open g„>„„.l, which i, «id.n to „i„» WS 
rSy tad*" *“ iMonitoiy tea shop or “ coffee hotel " 

1 f ^ u P^Pr^i^i^irin in our towns has been growing fast during the last two 
decades. Houses are so overcrowded that even upper-middk ckss 
hare been forcid to huddle m one or two roonB each and produce genteel atoms 

r( un links They are the dangerous elements of society-underfed undercloth- 

edunshcltorcd and unemployed or inaecurc about their future. 'The refugees 

wondiiTr'mZ '? fh*'"" ‘“'■“i “ ■”“>* ““t it i- “o 

f f f ™ ^ ^ unco-operative. Every municipalitv 

find.s It difficult to supply water, remove refuse and render the u^ual mumcipd 

laf k of resmirf s ^ Thf hr P^'P’^i^tion, refugee problem af d 

lack ot icsoiirces. The pubbe transport system has also been strained to break- 

mg point. Buses, trams, and trains are aB chokeful of hanging humanitv 

People lose their temper, balance and health in these tryinrinditTons of 

urban hfe. The theatres and picture houses are full but dirty. ^The ^Sion 



of eating houses and markets is deplorable but many city dwellers have to 
resort to them. The cows and buffaloes in tlie hundreds of unauthorised cattle- 
sheds appear to yield little milk, l)ut produce plenty of flies. 

15. The responsibility for these unsatisfactoiy coiKlitions c;innot be 
laid only on (loverninent or on niunicijadities. Tlie peoph.; Jiave not seriously 
demand(Hl bettc^r (a>nditions, a,nd have not l)e(‘n educated to aj)|)reeiate them. 
Even in the h^w health units where liealth d(‘|);M’tmeT}ts liave attempted to 
imp>rov<' tlui beallh fvnvironnient of tlie j)(‘o|)le })V tlu‘ provision of windows, 
latrines, c‘tc., and by small improvertiiuits to wnler supply the co-op(‘ ratiou 
and ajypreciation of tln^ people have been tardy, flealth units have not 
nuiltifdied hy voluntary demand of tin'. ptai})h.». ifi any province, with tlie |)ossibIe 
exception of the Mysore Stat<‘. W}mi(‘V(‘r ina.y 1>e tlie other reasoris for such 
steriiit\n the afiatiiy of the |.)eople has certainly been a eontributory factor. 

15. ITiis |>i('ture is cluinging, particidarly in towns. Discontent with a 
dirtv environment is grow’ing, on account of a rapid (letericiration in municipal 
services and in housing accommodation during the last few years, it may find 
violent expression unless tackled tacTfully and immediately. 

IT. The TleaHh Survi*} and l)e\ elop/inent (5)mmiii;et‘, afipoiiited in 1944, 
has consitha'ed tlu' p^’olilems und(‘r r(‘f<ar‘nc(‘ as }>art. of tlieir lieallli plans and 
reduced the outline of a pr()gramme of planning fi)r water suiiplies and sewerage* 
Its r<'(X)nimefidations regarding the solution of acute prolilcms of 
housing and town planning are ratlua’ Aagme It has, howc^viu', laid down a 
minimum standard of accommodation for housing, whicli lias i’ound accapitance 
in the Industrial Mousing Sub-( 'ommittee’s repiirt. 4die National Planning 
Committee and the Madras Provincial Housing (Jommitter^ iiavc gone into 
the question of costs and materials and mad(‘- valnalile suggestions. Even 
though their total estimate of costs is colosal, it is an und<}restima.te as the rates 
on which it is based a r<‘ much lower than cuiTcnt rates for laiilding construction. 
The post-war jilans of provinc(^s are generally sketcliy ; only Madras, Pombay, 
West B ngai and the United l^rovinees have included sc iiemes for waUir supplies 
and drainage in their plans. Even they have [iroduced no schemes for housing* 

18. As regards iniplementation, it is doubtful if the Meah h Survey and 
Development Committee's plan of co-ordinated prev(uitive and curative service 
will be carried out by tlie firovinccvs as erivisaguul in its re})ort. The plan 
has been pruned, im tarn orpliosed and wliittled down to nothing in many pro- 
vinces. Where money had been earmarked fbr water supplies, it has been 
allowed to lapse for womt of materials and ifian-power. 4die Central Govern- 
ment themselves appear to have put down the implementation of the (com- 
mittee s plans low down in their priorities. 

19. It is a matter for regret to find the Priorities Sub-Committee of the 
National Planning (Committee stating that the problem of finding living room 
and shelter for the people was not of the same urgency as that of Food or Edu- 
cation This is a conclusion with which we do not agree fully, 

2tt The Advisory Planning Board of the G-overnment of India loceived 
in 1946-47 all post war planning and made rei'ommendations as regard ;prioi i. 
ties. In their report (page 22) issued in June 1947 they dismissed Medical and 
M684Mof Health. 
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recommendations to make ” In tl.P ' ^ , particular 

“ Most Pr„vi„d,.l Gov“„L„J" r ““ 

nmg staff ; yet there are no oImtw ^ rff/^itliout adequate Town Plan- 
been no estimate of the, sort of^tafF thnV^'™ tlehciency. There has 

city or for a whole Province nor anv' r required, whether for a single 

training such staff Thisamw-ir i ' P^* forward for recruiting or 

consideWion TiHt 1:2:;^!::,;;;:^ 

mitti are kL^impPmemcir departmental Com- 

Mitra Committees r«‘ , n^;;.,.;,!, P'ven effect to the 

the new type houses a;.! ««P><>y-« ; and 

Mines Board are proias.iiirp slo^B • fj tl! i l>aragpur, etc. The Coal- 

Housing Di-ectonite is s,;;n,iL;/ t! 7 'idle Bombay 

Kanpur Development Board is d. in r el ‘ on housing. The 

is procei'dmg with it,s invn liousim-Tlul, ""T' ' department 

on then- actn-itms. rhom-h !,u •' , ‘/'''>roveme„t Trusts are cairrying 

Go^•ernment of Imiia, ha.s set u‘p a BinH'X-''' Hi’ ' ' ' ' r ' D' 'd' Health, 

Co-op* ■!•.•) tives started un-ler Pmvincia' P''*‘^;d)s. Housing 

on their work agaiii.sl aivat odds at ii'veiV si,',*.- ' na*!'!.' ‘’‘'’'Ddng 


on \york iigDiiisf yrc-it edds at a, 
vd piuntii}]i^ at a <.'('riaiit ’.'a'a' q' 
un-coKmIinaf ed and un]daiintod ’taap- 

22 The luceietaiT (■(>n(idior!s ot 
he ueable to nephariei.t eva u a paW; 
iood out of eor dollar and st-Tlo^, 
Toed ]0'od.i( then ha-i liefai licctorded 

come ho' cr it ■■7 d-M, -c 

the ],!;m- for ws(,* r Mo.fdirs .too.;- .. . 
Jngwhm we arc enm'oOru u.tainrta' 
eteiimg and refugees. Tins usadd b- 
^ems t « be the trend of ,0 cuts, i,, 

mivo been a-!<ed io proceed wit'i the 
hygiene. 

Jc. \Ve lack not only monev. \\ 


c |HU‘e. 1 h.'/re \\ ::a 
.fsave lieen set asi- 


aeoordiiiat- 
a I 'd there is 


jeioritv’, 
h'ksoiis o 


(diipees. 


u o o o ( ur 
fliis v»,'tadd I 


.y., _ ^ ‘ po;n:t on in <oo(ain l,owns now. 

the incmetaiT (a>n(iili()r!s (if In^ < .tt. ^ ci> • r r 

p iimdile to m:p!.a-rss;i. even a pa-t „r ) * . .i ' <dq.ears to 

food Old of e.iir d.-iilar and st- j-io- . imported 

Hood j'rodsK tion has l.een a< os t i.- C ' ,f ' ^'''diiced 0!:r resources, 

come hiv'er. ft .is ii’ d’i' f' dfi'if f iedustries 

the ],!:iir for w;:(.( r ' ■‘''‘‘'•■''img '-ti i'i.e (issi:. ;;ii(i elaso 

ing Winn wear,- engroOed u’itn mirmf '' C ' m;ginecr- 

eterling and refugees, 'j Ms v , ,.|d if',, ''0'''',.'"'''' "''‘'‘‘'i''dcis of food, iJollars, 

^ems (« be the trend of events', i,, tliidbhe off i *''l "d '"'d 
htiv e bfH'n a ifo'd io pyvfeeef] vtSf 'i 11,,, , 'f.'^ t f (in '>,‘'iiig |>iospect, we 

hygiene. ' ' '' '''' P‘’''i-'i<' -n ol p|,,y,s f,, environmental 

-t-M W e lack not onlw ino^iDv wo. i . 

ials of eonstruetion. This is a vei— .h/,', ™^ter- 

Of eveiy phm. Tin re i.s vague talk miil lD.ri t i=«I'<L''nentation 

materials. Some of thesckuhstitute’matcrld’ attempts at, finding substitute 
Audi others are useless foT thVfbjh-teTmfie^^^ unobtainable M quantities 

•tandhrds in every ^IsiirofenM^oMieto^ Jf technical 

rate of implementation of c ur recommend«f ^ may be the 

found u,seful in actual implementation. ^ be 

All-India Council for' TeeMfieaT Eif C ' ^he 


personnel for public health and public health engineering. Their recommenda- 
tions for technological institutes do not include these categories. The problem 
of personnel and technical training for our plans has been considered in a 
later chapter. Here we would like to emphasize that it will be a waste of talent 
if the implementation of plans lags far behind training. On the other hand, 
it will be a waste of money if training lags far behind implementation. The 
two have to proceed almost together. If the demand for a particular category 
of worker is maintained, the supply can be kept up. Otherwise there will be 
slump and frustration of technical talent. 


26. As we have remarked earlier, improvement in the hygiene of the en- 
vironment will ultimately depend upon the demand for it by the people. 
If they evince no interest, nothing can be forced on th(‘ni lor long. Tlie educa- 
tion of the public will be therefore an important lactor in setting up the pace 
of implementation of our plans. In this respect we feel that the initial advan- 
tage lies with urban schcm(‘.s. The Indian town has deterioratcHl badly to-day* 
The townsman is more ('ducated and ('onscious ol what lie lacks and it is ( asicr 
to canalise his discontent into an urge for a better ('uviromnent. Uriian 
environ nvaiital iini»rovem(‘nts may lie not only more urgent but also quicker to 
accom[)lish than rural improv^mients. The ol;)jc(tion may be raised tinit nn- 
proviug towns Avili huii !•.) more congestion and is uniustitiable at the ex- 
pense <)i lije rural liopulatson who are tie: backl:)one ol tlie fMjnntry. We are 
of ojumoii tikat csingesiu.in. *r! tow ns is du(‘ not only to l>ettri ainenit ics but also 
to otlier causes, such as quest for employment, lacilitic's tor ediK'atiou, etc. 
Jfecoiigestioii of lowii,- i-'miiiot' be ace(:)rn|)lislied merely by piittiiig off 
necessary im|>roveimau:s to the liadly deterioratiug towise Peo])l(' will navve 
into A’lllages only if have employment th.er<i ;ovl if, in addition, they 

liiid h.eiiities for educalioe. mednul eare, etio We reae - er'env' sat'elite t'/vviis- 
and locate new indi:st; H:^ ouv-ide (sa:gest(sl towns, Out vn > aimor posr|iono 
ne(‘essaTA^ impr()vero(VDts to towns Av!iellu*r th.ey are nvw or (dsl. W e]jaA <:‘ not 
sugg(;sted any schemes for urban improvement at the (expense' of the rural 
population. 

27. Wh‘ consider that, in the rural areas, tlie impuovcment (>r tlie environ- 
ment should be taken up on a slightly different pattern. Abater supplies 
should, for instance. Is- ! f en up first Excreta disj-osai and malaria, control 
may be easy to carry out in a community, which shows interest, after sonic 
demonstrative education. Housing improvement may be more difficult 
to accomplish for reasons of expense, traditions, etc. 

28 . We have also gone into the question of organisation and agencies 
for carrying out our plans in another chapter (Chapter XVII). It is found that 
the existing organisation is unsuitable for effectively carryin t,QOut public 
health engineering in some provinces. Some functions are carried out by one 
department and some by another. Sometimes one has to serve many masters 
and whoever among them is dominant becomes the effective master. Such 
administrative confusion is undesirable. 
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2.) ^ e have con,«idcred each important aspect of environmental hygiene 
from the above points ot view and liave suggested a planned programme for 
implementation Hiring thi' short term of the next ten years and a longer term 
ot 20 years. \\ v ha,ve aho ventured to go into the (| iiestion of co.sts, materials 
person nel and (umm-e for tliese j.roj.a.ts. We would urge that the improvement 
of onyirunnientid liygiene .dioiild he .steojM.d „p (nu-i, higher in tlie matter of 
prioritie.s. It should he ti.lam up snmiltaneoiisly with other .s(;heme.s of ton 
priority hor. f,K>d eannot lie eaten in the streets, nor washed down with 

•fe?,'' - (■ T verv- great and immediate 

action IS cidlei! io,' I.elore rhe ctiscamtent of the people, linds unplea., sant ex- 
pression. I I e.v 


euAi’TEi; nr 


HOUSING 


llie existence e-i e:;ee,ssive rates of sickiies.s and mortalitv in the slmiis 
or oecrerowded dj,tri. i,s or (slh.-s i.s an .■arepl.'il i-u t. hut the olt.ent to wliieh 
poor hoii.sing prr sr i.s respon -ihie for the-.. diUhn aciv; is eery tlilfieidt to aseer- 
tam l)eca.ijse ot th;. uOera..t.i',,a oi nmay eronoinie ,‘Mel soeiologieal factors ” 
Ihis is an ob.serv.itiim f'lade ;n (■!;<. .•amnaarv of lindings of the Ahitional 
Hea th S', ii vey O' n, iOto .'hi h;,- th.;- Iv-Vv-ironme.- tal Sanitation, s cthm 

of the Division of Ihihlic Health Metliod'.s, National Institute of Health U S 
Priblie Health iSrrvice, fi is stated liv them - ' ’ 

( I ) t liat t.he frcpiencv of illness disatiling for a week or longer is <meater 

(2) tha t t here i,. a .marke'! incrca,.,e in the iiK.a-denee of pneumonia and 

( c! DCI’t/ll il. i W it il i i‘| t i vn*r< * WN 1 1 ’in ■ ‘i.nd 

(f.) that the eommon commnnieahle di.sease.s of childhood .show an 


carliHr niHunncn n, cro 


'tl liousniioicLs, 


2 . lloiibinj.; (*011 liiu’ns in towrih in Indiu Inivn' delieriorated v"(‘rv badly 
during the last eight years, in eitie.s like Pombay, Delhi, Calcutta, Kanpur 
and .Madras, it, has hecoine ahno.si. lmj„wsik.!e evi-nYor the rich and tlie upper 
classes to .secure new ac.eonnnodatio'i at any, price. Kamilies acaai.storned to 
good living huddle together in single rooms under inde.scribahle conditions 
of privation and pay milated rents to retain them. Rent Acts and controls 
have done little good. RelationslnVis between landlord, s and tenante have 
been soui-ed. and greed h,a.s debased human iieirigs to the level of l-easts' in 
exploiting the shortage, ol hoirsing acc(,)mruodation for their profit. 

.'k The j.roblems of housing in our towns may he divided into two classes 
The first is the absolute shortage of accommodation. This has resulted in 
overcrowding of even good houses beyond their maximum physical capacity 
and has reduced them to genteel slums. The second class of problem is the 


original slum or substandard house, which should 1)0 brcmght up to standard, 
if at all ]>ossible, instead of being dcinolished, A substantial pro])ortioTi of 
existing houses will fall into this class evcvi if th(* a])nornial overcrow ( ling pre- 
vailing today is relieved. Such housf‘s rt‘C|uire careful surv'eys. 

A. New ho Siiig roauired. 

4. A <|uantita,ti VC idea ci I’ne iriagnit;iide of the absoUit*' sliortagc iu 
liousing a,c(X)nunodation can be obtained from the report ol‘ the Ma(kas 
Provincia,! Housing Committee. The: following is a summary of tlu'ir findings 
on this matter. 
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These figures reveal the intensification of shortage as the sizes of towns 
grow, 

5. The Madras Committee's estimates of new houses required for the 
province are as follows : — 

(1) MadiusCity .. .. .. .. .. •• 105,«KK» 

(2) M;i<iras .\Iunicip tlit ics (C9) .. .. .. .. .• 132,000 

(3) Major Panchayat Boards (1 S2) . . - . . . . • 33,000 


Total .. 330.,0(‘0 


6. \Yc can arrivi' at approximately the same estimate by n different ap- 
proach, and incidently make a conservative estimate of the number of new 
houses for the larger towns of India in the following manner. 

7. The growth of population in India during the last 50 years is ‘indi- 
cated in ligui'e below. 
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The curves for tlie whole population, urban population, population in 
towns of over 50, 000, and population in cities of over 100,000 are all rising but 
bOtik^ ar<'- rising at liiglier rate than others. Thejr bring out the rate o igrowth 
of tovoLs. (Jit i(\s of over 100,000 grew at a geometric rate of 6% per annum 
in the. decade 1051-41 from 8*245 millions in 1931 to 14*57 miliions in 1941, 
and thfdr riurnlx^r also increased from 32 to 50 in the same period. We may 
assurat^ tluxt t he shortfigc of houses is most acute in txiwns of over 50,000 and 
may consider them iirst in any plan of new housing. The number of such 
towns increased from 92 in 1931 to 138 in 1941 and their population increased 
from 12 *472 millions to 20*267 millions at approximately 5% per annum 
geometrically. 

8. The decade of 1941-51 is likely to have maintained at least the rate of 
urbanisation of 19431-41, if not a little more. On the basis of the same rate 
the following is the estimate for 1949 and 1951. 
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i). Aj)art from the indnx of refugees, tiie normal m oanise tion of the current 
decade lias increased the population to sueli an rhaf. 1 here will be a. 

increase in j)Oj)iilation to be aecoranuxlnted in towns in 195J while the increase 
in houses will be hardly 20%. To maintain (wen tin* standards of 1941. new 
houses will be needed for 46% or 9*2 million peoph^, or al)out 1*84 rniiliori 
houses Ml a density of 5 per famil^e (Similar ealouhition for Madrjis gives an 
e8timat(‘ of 1*94 million people to !>e provided with 388,000 new houses. The 
Madras Committee’s report based on requirements in 1946 gave an estimate of 
330,000 new houses). 

10. Apart from this, there are the refugees numbering about six millions 
who will require a minimum of onc^ million houses. 

11. An estimate of the cost of 2*84 million new houses (1*84 million for 

normal urbanisation and 1 million for refugees) will be a colossal sum, but there 
is no need for i)utting forward such a figure. It is quite clear that no Govern- 
ment can afford to undertake any large fraction of it as a single enterprise. 
These houses will have to be built largely by non-Goveriunent enterprise, and 
to some extent by Government, who should also give indirect assistance to get 
houses built quickly by various agencies. ^ 

B, Building materials, methods and costs. 

12. The obstacles to the construction of new houses are many The cost 
of living has increased to about 385% of the 1939 level, and labour costs have 
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also increased almost to the same extent. The income of the salaried classy 
has not increased to more, than about 200%. Hence the middle classes m 
towns, who mielit have tried to build their own decent honses, have been so 
hard hit that thny cannot dream of owning: a liouse. Jiand has soared up m 
value. Buildinv malxirials are so scarce that only a liravc nian c.an per.si.st m 
tryirm to Imihl a hoii.se. Hricks, wood, cement, steel, (apes, fittnips all 
unobtainable. The, least, that (loviunment can do is to allocate a. sul.stantiai 
proportion of the producti(,)ii of these niatenals in the country lor house bunding. 
Government, has a large niimbm of projects in hand and takes away the lupges 
share of production of these, m.atcrials. Launching on these i)ro.p.ad,s alter 
stilling all private housing a.divities during the war years, Governimmt is 
aggravat ing the shortage of Imilding materials and their transport and thereby 
rsiisim^ the cost of construction. 

lit It goes on in a vicious circle and reacts oii Government projects. As 
the immediate arrear.s to be covered in housing are at lc.ast 2-84 million hoirses 
Iwhich will repre.sent an investment of at least 6(10 to 90(1 crores ol rupees y 
various i)artie„s, while tlie total cost, of (Jentral and I’rovincial live-year plans 
for productive scliemos has been estimated to l:.e only 516 crores, (rnic. page 65 
of the report of the Advisory Planning Board), we would urge that at least a 
quarter of the steel production, ccuumt ])roduction, coal, transport, etc., be 
allocated for hou.se building in the country and, that, at tlio same time, steps 
be taken to iiicrea.se, the inoduction of steel, cement, lime, bricks, etc. Other- 
wise the shortage in housing cannot be relieved. 

14. Theri' are, a few liousing selieincs going on in the country today. The 
Rehabilitation Ministries and Railways an* building boiise.s. lb)use.s are 
under construction lor the priority yirojeets orGovi'rnment, such as t,he lertiliser 
factory and muitipuri^osc jirojects. Idie Kanpur 4)e^■elopTnent lx.iard has 
reccnlR' built a large miinber of bou.ses, ebiefly for refugees. Ibc house l.mild- 
inv iirograininc in the coal-mines has slowed down, 'i'lie 15omba,y Housing 
Board lias built a, number of bouses fy.r a few crores of rupei-s and is bm dmg 
more. All these are Govei’iiuient [u'ojci.'ls getting tlieir allocalion ol building 
materials under .some priority. The ihingalore, Improvi'iiieiit Irust has built 
a fairly large number of bouses in a short time. 'I'hougb enjoying some preter- 
ence over private enterjirise for allocation of building maliaials, >inl( mg Co- 
operative Societies in various ^ilaces have been able, to build only slowly owing 
to the lack of materials, and their costs have risen. Even large industrial 
concerns like Tatas have bad to slow down or even stop the construction ot 
quarters for want of building materials. 


15. The cost of building construction has risen to Rs. 8 to R.s. 15 per square 
foot of plinth area in most places. Alternatives are sought for conventional 
methods of construction in many places. The materials used will naturally 
vary in different parts of the country. It would he imprudent to geiierahse 
that any one material would be cheaper than another. Altbough in most 
places concrete is cheaper than wood, wood seems to be available and fairly 
.cheap in Assam, the Central Provinces and Orissa. Similarly, hmc may be 
cheaper than cement in many provinces, but it is not so m and around Calcutta. 

16. We have noticed that, in the eagerness for reducing the cost of cons- 
truction, public authorities and Governments go in for mud walls, bamboo 
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matting and thatched roof for houses. We wish to point out that, however 
comfortable these may be, their initial cost is at least one-fourth to one-fifth 
of the conventional brick house with tiled or terraced or concrete roof. The 
cheap house lasts two to five years with constant repairs and ravages of rats 
and white ants, while the conventional house lasts at least thirty years with 
minor repairs. The cheap house is d(‘arer in tlie long run, and is unjust ifiable 
when luiilt out of puhilic funds. It is only suitable under the fond care and 
maintenance of thii rural owner. We wish to sound this note of warning as 
we understand that such cheap public buildings and houses are to b(^ built 
in some provinces. 

17. x\n analysis of the cost of luiilding of the conventional house, l>ased 
on the actual experience and estimates of some of us, is given below : - 

A nalysis of huilding costs, 

(1) plinth area is usually 12% to 20*^4 more than the floor area 
or carpet area. The smaller th(‘ house or tlic room, tin' greater 
is this proportion, but on an average about 16% more lUiiy be 
reckoned on. 

(2) The following is a rougli allocation of the minimu]ri muteriais and 
average cost- of the various parts of a conventional building using 
the minimum of steel and cement. 


Walling or shell 

o/ 

/o 

25-0 

Bricks, stone, etcf. 

0 ' 

.''0 

18-5 

Doors and Windows 

15-0 

Lime ()-8%s \ 

Flooring 

4-0 

Cement 4*2% / 

11-0 

Boofiug 

17 0 

Sand 

4-0 

plastering and iinisliing 

22 0 

VV^)od foi* doors and w indows 

9-0 

Overheads, supervision, and profits 


Door and window^ littings 

D5 

excluding those on j)ioce woric 

170 

Iron and 

1-5 

Total 

100 -0 

Til("8 or other roofing materials . . 

to 6*5 

5 to 0 


Labour, i.r. ) 

Carpentry 6-8% 

Brid; layer or mason 12-3% [ 
Unskilled labour 8 • 2% J 

0\ erlieads, supervision and protits includ- 
ing tboKO on piece work 

27-3 

22-2 



Total 

100-0 


(3) Compared to |)rewar rates, present-day costs work out as follows 
for certain classes of work, e.g., 

(а) Brick work, about 350 to 100%. 

(б) Doiirs and wundowns, about. 200% to 300%. 

(c) Steel, about 300% controlled, and 500% in the black market — 

very scarce. 

(d) Cement, about 200% controlled and 300% in the black market — 

(lis. 125 or more per ton). 

(e) Concrete, about 300%. 

(/) Reinforced concrete, about 200 to 225%. 

(g) Plastering and finishing, about 500%. 
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(4) Vertical development involves the use of less land but a little more 

cement and steel, and a little irinre expense on ac(*oiint of a staircase. 
If the cost per square foot of floor area on sin^lestorey develop* 
rnent (excludinir land and amenities) is taken as 100, tiie tc-'t for 
three stories will be approximately 111 on the sane' Irasis per deor. 
The ground floor walls and f'oundations will !k' stroi'ip;er. Th‘ eost 
will be a.j)proxiinate]y 120 on the groun l flo ar 107 on the lui Idle 
floor and 1(^7 on tlit‘ top floor. 

(5) Th(‘ sa\‘ir)^ elleeUai by haviiu^ a eointnon v ail m serni -dei i thi'd 

buildings is 7 to 10% iii the total (aist of a detaelied bmldnc; 

(f)) In attaihed (mnstructiori, the saving eifeeted by building a nur;il.)er 
of liouses t-ogetlier is about 12i%, for four or live houses logetlua', 

18. The above analysis will be helpful in discussing ways and means of 
effecting ecsjnomitrs in liuilding costs. Nearly 22% of the cost goes in foi' over- 
heads. Al)out may he incurred on supervision and lO'/o iinani isu: and 
profits, but af- lea t (>% can be saved by rationalisation in the building in- 
dustry, by organising mass production and by cutting down profits and h\ak- 
age at every stage. Nearly Ih^/o of thxi c-ost of a building i -; eovered by doors 
and wiiidows of tlie (X)nventional type, with thick frame;;, wliieh cut- out liglit. 
Standardisation of doors and windows and mass |>roduetion will ('ifeet a e duc- 
tion in r*ost. Further, the substitution of stia*! and eoncrete for wood in the 
door frames can effect economic ', in all localiti • ; except those, wliere timber 
is produced cheap. We have n hieed that th(‘ use of cfaneiit w iudov s (or 
cheaper-class liouses lias airtaxdy (a>me into vogue, and we Ixdievf.' it lias eonv' to 
stay. With suitable design, the n‘dundancy of a lintel over an already strong 
top rail on a window or door fr ime may be eliminated. Tlie hinges to hang 
shutters on a concrete door (w w indow frame are not satisfact or\' yet. but i liesc 
can also b(^ evobed an 1 standardised. 

19. An item on whicli alternatives ai r being tried is the walling shell 
of the liouse, A saving in cost can be effected by the use of stabilised soil 
as at Bangalorta A naichirK' ma,y be used to turn out blocks. llow(‘ver, a 
house built of stabilised soil will rt'quire aliout 18 cubic i\‘et more of cement 
per 100 square foot; of floor area tlian one of briek-in-liriHo as the soil has to 
be stabilised with 5% cement. As cement is also r(‘quir( d for ot her works 
(such as dams, bridges and roails) and is in short suj>])]y, it is doubtlul wlc ther 
it can be made available in quantities for any large-scale liou ing with stalhhsed 
soil. We have also seen ranrmed-earth constriietion whireh ‘••es'ins to be fjdrly 
satisfactory. We cannot say liow well it will stand the monso on. '' Wattle 
and daub or liam boo-plastered over with mud, et-c., is succ'es'lul and pojmlar 
in Assam. In other provinces tins type of construction may }v>t succesrd owing 
to white ants. We have also si*cri housing v/ith ])recast concrete panels. 
Double 2|-incii jrarurls with a thin air spaes; on the exterior walls any single 
panels for interior walls should render the iiouse cool and eliminate thi' need 
for plastering, etc. Hollow conend/e blocks too have this advantage and are 
being used. Concrete poured m sitM has been tried, l>ut not on any large; scale . 

20. We have also read about the rapid construction of houses by guniting'’ 
light bamboo walls with cement. 
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21. If the extra cement involved in the case of concrete for walls is readily 
available and if concrete i.s desif'ned so as to give the thermal insulation an 
other henehts of a hriol: house, there is no ohjix-tion to it and m lai-t it, may cut 
down labour costs and faiulitate faster e.onstruction. It may also I'rotmce 
savim-s in foundations. I lowever, such a, house requires at least 22 cii .)ic lect 
of cement iier 100 .square feet, of floor space. The possilvilitie.s ol •.ismg tins 
alternative for economy anil (|uie.kne.ss hinges on the production a.ml allocation 
of cement. 

22. We do not favour the use of corriir^ated iron slieets or asbestos sheets 

for onti'i- walls unless a jiroper insulating material is also provided. 

■'3 We have an o|ie.n mind with regard to tlie use of bamboos as a rein- 
forcing’ material. Thi.s is untried, there are no canons of design and in the 
present state of our knowledge, it shorild not be used on spans oi over four teet 
without further research Jind experience. 

24. We have no experience of pn fabi i ated houses of alununium in India. 
They mav be comfortable but we do not (iro luce siiirieient aluminium. It iiiay 
turu out' tliat sneh prefabs arc more expe isivc than the conventioual brick 
houses. As for prcfalis of wood, the basis material wood is ditbeult to get 
iu most provinces, and climatic conditions a nd termites will make tliem unsatis- 
factory. 

25. There may be various agencies for building new houses for our needs. 
It is essential that tln\v should conform t.> certdiin minimuni standards. vVe 
haw considered tliese standards at a later stage. It is essential to didiue these 
standards objiudivcly and enact them as bir as possible, and s(^ iq) an agency 
for administering tiie legal prox isions. Ali new lioiising should be regiiiatea 
by tlu'se standards. 

25. The develojunent of new housing projects involving more than 20 
houst^s should l>c ]U‘omot('d only on tin*, liasis of jiroper ]>lanning \xhieh ve have 
considered in amdlier eha|>tvr'(( bapter iV). The best way woidd be to try 
to plan and devdo]) satellit, towns and neighbourhood units , 
self-sufiieiency and mixing-up of social groups for housing populatioris oi l(),(b0 
to 20,000, instead of adding on the fring(‘s of existing towns. Whether the 
development should be vertical or horizontal will depend on the relative costs 
of land and building. think greater consideration should be given to the 

economical use of land than has been done in the past, as land is scarce m the 
towns wlK're the new houses will be mostly needed. 

C. Standards oi healthful housing 


27. All rn w houses should be built, and existing houses should be surveyed, 
examined and improved to conform to the standards of a healthy house. It is 
therefore necessary to indicate these standards a little more distinctly than 
they ayipcar now, even though a precise definition is difficult for various reasons. 
They sliould be accepted by the nation or the State. The more precise applica- 
tion within a range representing the optimum and the minimum should be left 
to Provincial Governments and local authorities. Tluit should be covered 
by legislation, bye-laws and schedules to suit the peculiar local conditions of 
climate, materials^ social customs, etc., that may obtain. 
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‘’8 Wc have no legislation at provincial level on tlie standards of healthful 
housrng. Wc have building l.yc-laws and regulations ;ipph<al.le m certam 
municipal areas : these mo.stlv concern heiglits ol idinth, heights of buddings 
inrelaion to adioining roads and oiien spaiais, si/es of eourtyas.,s, v^au,lov^md 
floor siraecs, strength of floors, thi.-kuess of walls, etc., ni cert.Mu cases. They 
sliow f 2 fr<‘at (liversity. 

29. The basic principles of a health f.d house- have 
Committee on the hv.uiene of housing of the American l>ul.!u- lea th Assocaa- 
tion and are of general application. A house shoidd Ire imvmelly de.signed for 
family life and should satisfy : 

'(1) the fundamental ,rhysio1ogical needs of man, m;., a tlmrinal environ- 
ment wdtich will not cause discomfort, adecpnite and sale an supply, 
ad(-ciuate and suitable ilaylight and artificial light, pr.rtectmn a, gainst 
oKcessivi- noise, and ade.iuato open space for e.xenise and play ot 


cliildrcii ; 

,2) the fundamental psychological needs of privacy, family life com- 
munity life, avoidanee of fatigue in lunisehold tasks, cleanliness, 
aesthetic satisfaction in the house and it.s snrromidings, and con- 
cordance with prevailing social standards in the head community ; 


(d) the fnndam'-iital in-alth neeils of a safe and adw|n;oe water supply, 
faeilities foi' prejraralion and storage of food, milk, etc-. ; tacilities 
for excretion witlioiii risk to ]» rsoii.d or public health, treedom from 
opportimities for hariM.ming vermin, insert, v(-ctors of disease, 
rodents, c-te. ; and suflieieiit space to prevt-nt jrdeetion and (oiiliigton 
among the residents ; and 

(■1) protection against ;M-:-i;h-nts due to lin-, electricity, ;,a. and traffic 
and against liieehituicai injury. 


:>o. ' 

Advisory 


tar-'i't sT'indai' Is of ;i ^ lit honse I'eenmmt'nite, , ;ty th’, entrai 
mmiftee of tin- diiii.slry of lle.dth (Vhiv.) are : 


(1) It siionld be in all respects dry. 

(2) It slionld la’ in :i giiud sttite ot re.pair. 

(I!) It s'aonld liavi- esch r torn jiroperly lighted and vi-ntnated. 

(4) it shoiild bavi- an adeipiato supply of wholesome wder laid on for 
all pnrjio.ses ii»-ide the dwelling. 

(.9) It siionld he |u-ovided with efficient and adtiquate uK-mis of siippljing 
hot water for domestic purjtoses. 

(0) It should liave an internal, or otherwise readib; accessible, water 
(doset. 

(7) It should Imve a fixed I.ath, preferably in a separat room. 

(8) It slioiii.1 be jirovidef! with a sink or sinks and with snitablti arrange- 

miaits IViT disposa! of waste water. 

(9) It shonhl be provided, with facilities for domestic wa,shiiig, including 
a copper, preferably in a separate room. 

(10) It should have a proper drainage system 
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(i l) It should be provided with adequate points for artificial lighting in 
each j’ooni. 

(12) It siu.uld be [)n)vided with adequate facilities for lieating each 
luibitable room. 

(lb) It sluadd have satisfactory facilities for j.reparine and cooking 

(14) It slKtnld ]i;iv(‘ a \vi4]*voiitiIa,ted larder or food store. 

(15) It slioidd hiive j/ro|>er provision for the storage of fuel. 

(lb) It slioalo iiave a. salisfaidory siubieed |»iith to out-biiildings and 
eonvt iiKsit accf'ss from a street to the ba(?k door. 

It will be noticed that soaie of the above items cannot find iiniversa! appli- 
cation in India. Items a and 12 are instances. 'J'liere are otliers. 

.‘il The standards recommended by oth(>r Committees wbioli have con- 
Mdered the subject are siimmari.sed iu Apjxmdi.x I V. A liou.se mcau.s a residen- 
tol house, fiat or tcncinent and slmul,! ordinarily be de.si,gned for family life. 
Ibe^ exceptions are liolel.s, bosjiitais, hostels, dormitoi'ies, etc., wiiicli will 
contorui to stamiards slightly varying from general standards recommended 
below as the optima for housing : 

(1) Tlic Site sliould have an indeiiendeiit acce.ss to a street of adequate 
width and .shonid In' in |.lea.smg surroundings free from hazards of 
tooding, land slides, fly bri.'eding, mo.squito breeding, nuisances, 
dust, smoke, smells and e.xcessivc. noise. The soil should be dry 
and sa[(‘ for founding the strucdure. 

(2) l lif' set-back ol the house from tlie road aiid the siUTounding houses 
sficiiifj be such as to make lighting and ventilation through windows 
eihrtive witliout olistrnction of light or air. (The proportion of 
l)mh -up area to sit(‘ may not, (‘xcood 1 : 3 in the srualler munieipaU- 
ti(^s and fringes of big cities winae the density thins out, but may 
be 2 : 3 in the ar<^as of higli land \\alii(‘s.) 

(3) Eacli dwelling house should have an independent access with suffi- 
cieni privacy. 

(4) Idle liofir of the house should be easy to v asli ami to keep clean and 
reasonably dry. (Vinerete or otlif'r imp(Armeal)le rat-proof and 
sncaaii floors are desirable and should be the inimima in (*ertain 
situations, such as houses in areas of endemic plagin* or houses let 
to f Is uiers, etc. Ihe Inught oj the jdintii and da;iip-|)roofing 
nieasuus sliould be of an approved standard. 

(o) llii ( s Ic'ri or walls of th(i house should have a heat transmittance 
^ ^ • !' iont h of not, niore than 0"2() Britisli Thermal units per 

loot per li(,»ur ]H'r‘ 1 h ditieiT of temperature as an opti- 
iiiene Tlie minimum shonid be 0-35 British Thermal units per 
squa re toot per lioiir per VF (lilferei ice of temperature. The sound 
insulation wiliie of external walls should be preferably 55 decibels 
and tliat of internal walls 35 to 45 decibels. The walls should have 
a low heat capacity. They should be smooth, easy to keep clean, 
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weather reBisteiit, unsuitable for harbourage of rots or vcTmin, not 
easily damage<l and reasonably strong againsi inifKiel. They 
should be hnishod in a colour tliat will not af)sorb rn‘)rc than 35% 
of liglit. Thav should be raised siilticientl y to (aisiuv privacy, 
(The ai^oi^e standards cais Iv' att.ain';.l by n iHn/- irr'ii In Wiill 
plastered smooth and coiour^'d r ruaivt o»* white' ). 

(6) The roof oi the house should liavr* n heat tivinsrinttaiK'C ts) enieioiit 

U of not rnor(' than 0 ‘hh and in th(‘ wanner regions tlu* lieigut of 
th(' roof should be not less tlian H) h‘et in the absence of air-eondi- 
tioning for comfort. 

(7) The number of living rooms should l>e lud less than two, at least 

one of which eiin be closed lor seeuntv. Idie oilier may be open 
on one side if that side is a, privade eourtvard, Tla^ number and 
area of rooms should be imcreased aecorditig to tlie size of the family, 
so that tlie nrsjmmeiKhrd floor space ficr person rri:iy l»c made 
available. 

(8) The lioor area of living a room slionid lie at least IdO s puare feet 

for occu[>acv by more than one yet -.on and at least |i)0 seiu;ire. feet 
for occupancy Ice a singhs peison. Tlu‘ floor area availabh‘ in living 
rooms p:‘!“ ])er.'on should be not loss tluin 50 s(|uare b'ct ; !i)i) spuare 
feet is recommended as the optimum. 

(9) Unless means ar(‘ provided foi’ mt'clianieal rephieenient of air, the 

height ol‘ rooms should b(' such a^s to givi' an air sjiace. of a-t least 
500 cubic feet ]>er ea.|yita, |>referably 1.000 eubie feet. 

(10) riiless mei'hanica] ventilation ainl ariifici.'d ligloing are rirovidvaJ, 
every living room should lie [irovider! with at least two windows 
and at least onr* of tliem .'-.liould ojietfi direi tly ' M i lirougii an iin- 
obstruelcd veramlah on to ojxm spacers belonging exelusiv'dy to 
the house': or to the pulilic or to assured open s}):u'‘.‘s. ddie wnuiows 
should lie pia-cvcl at a Ju-ight not exceeding Hire : feet a’tove ground 
in living rcioms and should hav(' such an ariai tluvt the daylight 
factor in the room exceeds I bo o'/er half the floor area. 

(11) l.Te wdndowrs and doors should lie so locatral as to ensure nrivacy 
at will. Tlie shutters in (external doors and windows should be 
abl(‘. to cut out heat and glare wlu n closed, and io cool the room 
rapidly when opened out. 

(12) The liouse should liave sufficient and suitable artificial lighting in 
eardi part- for domestic purposes i-o supplement natural daylight. 

(13) The house should have, a Icite-hen protected against dust and smoke ; 
adequately lighted by windows ; provided with arrarigeinents for 
storing food, fuel and provisions ; and provided with water supply, 
a sink for washing utensils and arrangements for draining. 

(14) The house should have a safe and adequate water supply. 


(15) The house should have a latrine of an approved sanitary type be^ 
longing exclusive.] y to it and readily accessible from it. 

(16) The house should have approved facilities for removal and disposal 
01 solid and liquid wastes. 

(17) The iK.use should ha ve facilities for bathing and washing, preferably 

behmgmg exclusi\ (>]y to and readily accessible from it and ensurine 
privacy. ° 

(18) In districts wlicre winter temperatures are likely to fall below 60°F 

for more than a, week, the house should have approved facilities for 
heating. 

temperature, s are likely to rise above 
Ib.i f, the hou.se .should contain an enclo.sed courtyard, open space 

or terrace of suilicient area for the inmates to sleep in comfort at 
night. 


(20) The hou.se shoul.l la- designed in an ajijiroved maniiei- for the occu- 
pation, il an\-, that nuty be cai-ried on tin r • foe |,rollt sucli as dairying 
poultry jarining, snijliiy. (‘uj'peutrv or otlier cottage indnstries. 
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The .inatc'riids eiai cooslruction of IIk' Jii 
approved st;v>Klai‘(l,s (vj [tluiMbing, striKtiiral 
and electrii ed und gus insta liar ion. 


sliould. conform to 
strength, fire protection 


o„rl if- d"'' g‘'‘'"hir«ls .sluudd be the imsi.s u!';i Xaium-d Housing Code 

and should govern a, I Itousmg. The code .should give room to th.c local autho- 
rities to defin,- c.pju-opn.itc minimum .st.-uidards more precisely- and to .suspend 
or inoiiily any rule Vviiciv stiicf. cnJ'orcemeut is impracticable. Wo thinh 
these rules snoui.l !„• r,, .plied j« tlicr eniingy m all m i am are, as au-1 i.cb.strial 
kbour colomes. Suit.dh. legislation slmuhl be rnalerta.iom to 'in,;,rnomte 
these rules m tlic olumcipahlics and TVirmhayat, .\cts ami to set up tie: a/huinis- 
trative machinery lor ensuring .■ompliauce vvitli nilc.s before and after building 
01 or alteration to lioirses. ' ® 


. 3. In rural ac.as the “ aj.proved ” .standards may lie lower than in towns. 
The iniiumuin should ho a iwo-^rconicd house on a dry site with separate access 
giving sulhcieiit .security. It should be provided with a .separate kitchen with 
a paved .sink or j„atform for washing utensiks and a .sanitary latrine • effective 
wmdow.s equal in area to at least 10% of the floor space ; a well, tube-weU or 

front, within or behind not less than twice the built-up area ; separate and 
^equate accommodation for the animals and implements associated with 
ruxm occupations ; a manure pit ; and arrangements for safe disposal of waste 


™ minimum accommodation stand, 
ards of new houses that are going up now, we have also noticed a tendency to 

. The water supply and latrines have been 
omitted m some (..overnment projects that have been completed. These are 
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indispensable elements in the practical maintenance of standards of decent 
hS any one who lets a house to a family for occupation without these 
?a"ftK;s slLld be punished by law. A single living room and a smaU 

kitchen are referred to in some housing projects as two rooms. W e oulu in ^ 
earnestly that a house should be built as a two-roomed stiucture apar, from 
the kitchen, the bath, et,'., up to standard, evim if exigimcies require that t 
should be occupied liy two families till the shortage is lelieviHi. It it built 
as a one-roomed structure witli a kitchen, it will lead to oeciipatioii ot the 
single room by more than one family under stress of eireumstances with deteno- 
Ttfn of health and social and moral values. It will be very d.ihcii to add a 
room to a single-roomed house, unless the single room is large .a mugh to be 
divided into two. We liavai in mind the so-called cl.uii.!e-r,:Krmed tein'inents 
that are being built in Honibay liy t he ITousing (-ommi.ss.oner undm 
Goverumenfs Industrial Housing Scheme (vide India, ..1st. Angust. I .t.1 ) 
we insjXM tcdi. 'J'heso arc gnoil looking but they p(‘r|)ef iiaU‘^ tin i. 

of the one-roomed tenement wliiie ealling it, a dc,,il.l.m oonied .,).ie. It a ,smgk- 
roomeil iionse is aiisohitely unawoaiable, it, snoiild .nu e 
living rooms of at least 2(10 square teet m oiir opinion, aim l.ico. shou.d 
separate Intchen of at lea.st, .10 square feet.. 

d.h. \VV> would also stress tb-at .■•■searcl! should be un!hMa,i.(. 
of teciinologe and engi :m'riu,g to evolv e iiev,' d< signs, maierti 
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D. PcEitive Plans lor new kons:r;': 

3(1. We have indicated earlier the numlier of new houses that will have 
to be built within five years to reduce the congestion in towns of over y), 000 
to the level that prevailed in 1941 and to accommodate refugees. The two 
requirements arc. roughly in the proportion 65 : 35. Both are urgent. The 
stresses of war and partition have been so heavy that we should congratulate 
ourselves if we can attain the 1941 standards by planned eftirt withmhw 
years. To acliieve this we should ])lan to build at the rate of about obO.OOO 
Luses a year for the next five years. This may lie spread m the following 
manner o'ver tlie various provinces, giving duo weightage to the normal needs 
and the extent of the regfugee problem in each province. 
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A //n. -fa' waigiiLige f,)r refugeea ha, a b * ‘ii '^alciilatod on the hayis of six millions » 
e.H follows : — 
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-)< . AftaM’ taie first live years, tlie total rate of new house constniction may 
t>e KMiiuaHl to aliout 75 % of this nite for the next 15 years and spread as indica- 
t(M} luider normal needs so that we ma)/ be able to cater for urban aggregation 
ami undertiine demolition of slums and houses that may be too bad for 
111 p lov ement. 

dvS. It will 1)3 noted that the needs of West Bengal and East Punjab are 
\ei} gieat, wliile their resources have been reduced. This construction pro- 
gramme cannot be undertaken by the Central Government or Provincial Gov- 



ernments or indeed by any one single agency, for 5G0,d00 lionses per annum 
represent an expenditure of Rs. 1,680 to Rs. 2,800 millions. the refugee 

housing, amounting as it does to 35% of the cost, cannot be undertaken by 
Go vern rn en t al on e . 

39, The biillv of tliis new housing, probably 90%,, will be for tlie poor and 

the lower- middle class. It has ])e(m pointed by many autliorities and ('omrnit- 
tees that the housing of the })oor cannot l)e a finaiKual su(‘cess as tiiey cannot 
pay an economic rent and that it sliould, therefore, be a puldic utility. We 
agree with these views, but t})e merc^ reiteration of tliese vienvs (*annot solve 
the problem. VVy.‘ wish therefore, to suggest measures that will make the solu- 
tion practicaljle. It is often said that a minimum standard house will cost at 
least Rs. 3,000/' to Rs. 5,000/-. The rent tliat a family can aiford if assessed at 
5% to 10% of its income, of Rs. 60/- to Rs. 70/- a month, will be only Rs. 3/- 
to Rs, 7/- ])er month, and this will not reprc‘sent more than 1 -2 to 1 -1% return 
on investment. It will not cover evcji maintenance not to speak of taxes. 
Hence it is said that (tovernnuait shoidd build the houses ami let them at 
subsidised rents and nu^et deficits. On this lin(‘ of reasoning Government will 
have to do everything find the capital, l)uild an provide a fund for deprecia- 

tion. As Goveniment has not got such large cafuta) to s|>ar(‘ for un])roductive 
project's and as deficits can l)e met only by taxation of tlie ])eo})le (75/!{, or 80% 
of whom cannot even jiay an economic rent), the main problem of housing 
has remained untouclied l)y the industrialists, the ca])italisis and G()V(‘rnment. 

40. With the acce[)tance of housing as a ])ublic utility, it inijhes that the 
State cam, and should, intervene' to tlie extent of - 

{(i) preventing excessive exploitation of the public for privati' profit, 
and 

{})) ensuring that the service rendered is covered by adecpiate payment. 
This is the most appropriate policy for Government to ado|)t in ord(*r to promote 
this service. To conserve capital for other immediate necessities and projects, 
Government should encourage private capital to flow into the housing business 
and ensure an adequate return but should, at the same time, control excessive 
profit. Excessive profit is generally made on housing enterprise for the middle 
classes. Just as Government has fostered in the past the establishment and 
growth of railway companies by acquisition of land, part investment of capita) j, 
prescription of standards, and limitation of rates of fares, etc., and just as it 
has promoted the growth of electricity distributors by licences, control of tariff 
etc., in the same manner Government can sol e the major part of the housing 
problem by encouraging public companies to fie formed and by ensuring that 
they will get a fair return on investment. It is only fair and reasonable that 
the person who derives a benefit should pay f )r it. 

41. The idea that only 5% or 10% of ( ne’s income should be spent on 
house rent is not based on reasons, but probably on the fact that Govermnent 
has been recovering rent at 1 0% of pay for quarters provided by it. The majori- 
ty of people are not in Government service and have to pay full value for the 
accommodation. In other countries, house rent represents 15% to 20% of the 
family expenses. In America, it was observed from a housing survey by the 
Memphis Department of Health that the rent-income ratio lay between 22% 
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and 25% in all cases ” (vide Housing for Health — papers presented under the 
auspices of the Comniitte(' on Hygiene of Housing of the American Public 
Health Association, page 1J7). We also should be prepared to go up t/O 15% at 
le^st. If that (M)nc.eption means a revision of wages, our answer is that (iov- 
eympcnt and many enliglitened employers are already paying a house-rent 
aflpwancc which, when added to the 10‘/o of the basic pay, brings the recog- 
nised standard of legitimate expenditure on housing to levels of 15% to 25%. 
Why then should we make a mental reservation and think of 5% or 10% only 
as the legitimate expenditure on house rent All people except the rich find 
that house rent in towns forms more than 15% of the total family expenditure. 

42. If a housing scheme .for a sattelite town or neighbourhood unit of, 
sa;^, 2,000 houses family units is planned, the land required may be 100 to 120 
afeifes. We have emphasised in a subsequent chapter (Chapter IV) the need 
for planning before undertaking any housing scheme involving more than 20 
houses and for regulating all planning by private, public or other authorities 
to fit into a master plan. Government may acquire land in blocks of 15 to 120 
acres for such housing projects and lease them to public housing corporations 
oh the following conditions : 

(а) The land shall belong to Government and shall be leased to the 

Corporation at not more than Es. 300/- to Ks. 900/- per acre per 
annum i'or GO years. 

(б) After securing the approval of the appointed authority, the Corpo- 

ration shall develop the land, put up roads, water supply ; lighting, 
sewers, drains, etc*., and, within a year, shall commence construc- 
tion of liouscs oi the following categories in the proportion shown 
against each and shall let them out at rentals on tlie basis approved 
by Government for each category : — 

(i) Class G housed for the poor . . . , . . approjafiaiaWy 

(n) Class B houses for the lower middle class . . . . 20% apprdtiitiataJy 

(tji) ClriTs A ho for th > upp^r middle class . . . . 5% approximafelj^ 

(i^;) Shops and market .. .. .. .. 5% ^proximately 

(e) The Corporation shall pay the taxes to the municipality ^ wbeire 
necessary, on the rental value fixed by Government and shall imam*- 
tain all buildings in good repair. A schedule of essential j main*' 
tenance requirements shall be fixed. If there is no'mtmioipalityi 
20% of the rents shall be earmarked and spent for municipall services 
to be rendered by the Housing Corporation or any other f approved 
agency. 

(d) After 30 years, Government shall hkve the option of either taMttg 

the estate over, after paying comperisatiott for the btrildinge, Ot 
renewing the license for 10 years. t - 

(e) No housing Corporation shall be permitted to operate if ii not 

^ succeed in putting up at least 25% of the stipulated numbefol 

houses in five years. < c r 
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(/) Govermnent shal’ arrange for allocation of steel, cement, pipes, and 
other articles on the highest priorities to such projects jind facili- 
tate rail and road transport. 

(g) The Corporation shall secure the services of a town plai ner for ]ijan-* 
ning and shall get its designs approved by tlie Ministry < f llcallh 
of the [Province. 

43. A scheme incorporating a judicious mixture of A, II and C class bouses 
and shops and markets r(Ji.ighly in the |)roportions given al)Ove will l)e a iinancial 
success and can be made a public utility. The linanciai implications of a 
scheme for 2,000 houses (family units) will work out as follows. 

I. Capital investment. 

70% of the buildings as houses for the jxjor (edass C), floor area 300 to 
GOO square feet (average 450 square feet) each : 

Cost of 1400 s ueh houses @ Ks. 9/- per square foot (or, on an average, 

Rs. 4,050 per house) 

20% of the buildings as houses for the lower-middle clasH (( lass B), 
floor area 900 to 1200 square feet (average 1 ,050 square feet) each : 

Cost of 400 such houses @ Rs. 1 1/- per square foot (or, on an avcTag(*, 

Rs. 11,550 per house) 

5% of the buildings as houses for the upper-middle (dass (class A), 
floor area 1,500 to 2,500 square feet (average 2,000) sqTiare feet) 
each : 

Cost of 100 such houses @ Rs. 14/- per square foot (or, on an average, 

Rs. 28,000 per house) . . 

5% of the buildings as shops and markets, floor area 500 square feed ; 

Cost of 100 siicti shops and markets @ Rs. 15/- per square foot or Its. 

7,500 per shop . . 

Roads, water iJupply, lighting, health centre, school, play -ground 

and other “ free ** amenities . . . . . . , . 1 poo ppp 

Total .. 14,840,000 

it. Gross return annum. 

dR;^ni fbr 1400 class C houses @ Rs. 4/- per lOO square feet of floor ^ 

space (or, on an average Rs. 18/- per house) per 'mensem . . 302,400 

Rent for 400 class B houses @ Rs. 6/8/- per 100 square feet of floor 

space (or, on ah average, Rs. 68/4/- per house) pet' mensem Oi? 327;6W 

Rent for 100 class A houses @ Rs. 9/r per 100 square feet of floor 

space (or, on an average, Rs. 180/- per house) per mensem Oi2 216,000 
for 100 fihop«/markets @ Rs. 16/- per 100 square feet of floor 
space orRs. 80/- per shop per mensem ..OB .. .. 96,000 

Total rent . . 942,600 

Loss grewmd rent payable in respect ofland— 110 acres (mean of 100 

and 120 acres ) (g Rs. 600/-) per acre per annum .. .. 66,000 

Girois return .. 876,000 


Rs. 

5.670.000 

4.620.000 

2.800.000 
750,000 
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This will give a gross return of 5-9% and (after allowing for 20% of the assessed 
rent for municipal services or rates and for I'X, of the capital cost towards 
sinking fund, rcfiairs, collection charges, et(^) a net^ return of 3-6%. If the 
cost of building construction is reduced, a higher net return may be expected. 
The tiitiif regarding rents can be varied in relation to building' costs. 

44. The method outlined above is slightly diffident from the working of 
imjjr ivement 'rnists. In Imi)rov(‘nient Trusts, the land alcne is develc)ped 
and then either sold or leased. Individuals put up their own houses. Tluire 
is no control on the rent and the public utility aspecd. of housing is defeated. 
The house can l)c sold and. every time it is sold, the pro[)erty appreciates in 
value. I’he cost of land is heavy. It constitutes a large element in building 
a hou.se in a town, and has to be borne outright liy the trust. Speculation 
takes })lace. ; because the kind is j)arcel](?d out and private indiidduals can 
compete. In our scheme, (lovernmi'nt acquii-es a ploi.of land sufiidently large 
and unfit for food production, if jiossilile a little a, way from a town, at a com- 
paratively clieap price, or it may allot its own land. It leases out large blocks 
not at competitive rates but at rates within certain limits (enough to gi\c a 
.3% return on the gro.ss value of the land), and gives scope to capital raised by 
public subscription or belonging to insurance companies, etc., to develop the 
land to approved .standards and let them out at controlled rents based on a 
fair return on capital and area of accommodation. The company ha.s to build 
a mixture of houses, for the poor, the middle cla.s.ses and the rich, without being 
burdened with the cost of the land, and so gets an adequate and balanced 
return. The community forms a balanced mixed neighbourhood. Munici- 
palities need not sacrifice their rates for services they may render. Large- 
scale building will put the building construction also on a more efficient and 
economic basis, and will give advantage to a wholesale consumer and will 
reduce overheads and profits at intermediate stages. 

45. We are of opinion that such a mixed community as will develop under 
the above plan will tend to wear off the angularities due to scgre<»ation of 
classes. 


46. In a satellite town of the above type, there may be room for one to 
four corporations to operate. Each should plan to build at least 125 to 500 
houses in a year on 30 acres of land, and will need a share capital of nipees 7 to 
30 lakhs. The full ground rent for the site may be waived by Government for 
the first three years. The cost to Government will be only in respect of the 
acquisition of land for the project. There is scope for about 1,000 to 2,000 
such housing corporations in India to be run as public utility concerns. 

47. A considerable amount of housing n be done by small private enter- 
prise also if building materials are made e ly available. However, the cost 
of land will figure largely in such housing, id the benefits will not reach the 
poor classes, as they will not be able to pay economic rents even at 15% of their 
income. 


E. Housing of Government and Municipal employees 

48. The Madras Provincial Housing (knnmittee has recommended that 
Government servants in Madras should be provided with Government quarters, 
at least to take them away from competition with the public in the scramble 



for accommodation. Further, it is the role of Government to set the example 
and provide accornmodation to its employees as far as possible. If Govern- 
ment servants of all classes an; provided with accommodation, the saving in 
house-rent allowances would justify the capital expenditure. IJovever, there 
is another ])oint to be considered. Except in a few towns, Government can 
make better use of its capital by utilising it for accjuiring land, instead of sj)cuding 
it on buildings, and we are therefore not in favour of sucli a projee't every- 
where though, financially, the construction of c{uarters for Government servants 
on a mixed basis would be remunerative. 

49. In big cities like Bombay, Calcutta, Madras, Delhi, Nag])ur, ( to., the 
position is different. In tliese places where (Government servants found it 
difficult to secure accomnu dation during the war, even the Ingh-paid officials 
were given fat house-rent ; 11 )wances enabling them to spend up to 20% of 
their pay on rent . In the midst of acute shortage of housing, they naturally 
raised the prevailing rents in towns when they got these privileges, and stimu- 
lated the greed of landlords. 'J'he Kent Acts were introduced, but have not 
succeeded in making either the landlords or the tenants happy. The landlords 
have adopt(;d all nefarious means within the l(;tter of the law to have a change 
of tenancy, raise nmts, and (;ollect ‘‘ salami or premia illegally. There are 
tenants who ha ve also si ubbornly refused to recognise the conditions of inflation 
and to offer reasonable increases in rent. The result lias been an utter demo- 
ralisation of the r(;lationsliip between landlord and tenant, and lowering of the 
hygiene of housing. 

50. GovernnKuit has built too few hous(3S for its ernplovees, jiarticularly 
in these big cities. It has a (Jovernment estates departmtvnt wliich is su[)posed 
to find accommodation for government employees. Actually the working of 
this department has not given satisfaction to any one. Officers dread transfers 
to these |)lacc;s as they will be without accommodation for a few years. The 
estates (e p u tmemt dex's not rc*<|uisition additional liouses for n(;w' offican's, does 
not build and does not offer any efficient firotection to a Government servant 
who is in trouble w^ith his landlord. Its main business is negation. We con- 
sider tliat eitlier tliis department should be given jxjwers and cliarged wdtfi the 
duty of finding accommodation for all (Government employees wathin 3 months 
of their asking for it, or it should be abolished. 

51. In big ("ities like (Galcutta, Bombay, Delhi and Madias, we consider 
that (government should provide (]uart(*rs for at lea. t of their employees. 
At presently there is no accommodation even for 5% excepting in New Delhi. 

52. There is a great disparity in the accommodation provided for different 
classes ol Government servants. The railways have been most lilieral, almost 
lavish, in the past in jiroviding accommo(fation for superior staff. They have 
also borne indirectly some of the charges for amenities and services in municipal 
areas. In future, we wmuld suggest the following scale of accommodation in 
housing, conforming to the stanciards of healthful housing, for all Government 
employees : — 

A class — Floor space including garages and outhouses, if any 1,500 to 
2,500 square feet. 

Rent Rs. 135/- to Rs. 225/- per month for unfurnished accommodation. 



B Class — FIoo ' spa^o 900 to 1,200 square feet. 

Kent Rs, 58/8/- to Rs. 78/- per month for iinfurnished accommodatioii- 
Cl class -Floor space 450 to 750 square feet. 

Rent Rs. 18/- t) Rs. 30/- p;m. fox unfuiMished accornmolatioii. 

; C2 class — ►FiOir space 200 to 450 square feet* 

Rent Rs. 8/- to Rs. IS/- p.ni. for un furnished accommodation. 

53. C:iar.»ing for a -c mimodation on the basis of area will put the Govern- 
ment SL‘r/aut on par with the public in getting the advantages of a public 
utility. 

54. Gjvornment ahoiild also provide accommodation for their ernployiees 
in small towns of less than 1(),000. In such places it will be extremely 
difii(;ult to find suitable rented accommodation. 

55. Government should provide accommodation for all employees in all 
essential services — such as railways, posts and telegraphs, police, and health. 
Hospital employees waterworks employees, sewerage and sewage disposal 
employees an<l electrical supply operators, whose services may be required at 
all times, and municipal sweepers shoultl be provided with accommodation. 

F. Housing oi Industrial Labour 

53. The housing of industrial labour has been treated as a special problem 
anvl has befui considered by many Committees, beginning from the Whitley 
Commission. It is no doubt special in the sense that such labourers are 
generally poor and that their conditions of living are satisfactory only in 
exceptional cases. Their contentment and efficiency should be ensured .from 
the point of view of public health and industrial })roduction. Their Jiggregation 
in towns and overcrowding in huts, etc., aggravates the slum problem. It 
would not be far from the truth to say that industrial labourers form the 
nucleus around whom slums grow in many towns. 

57. In plantations, the labourers have been liousel in some wiy. The 
plantations will Ijave to close down unless the labourers is given the induce- 
m mt of a house* to live in. Only a small percentage of miners have been 
housed, and this to a variety of standards, from the poorest “ dowrah to a 
fairly satisfactory house as in the Jamadoba collieries and the Kandi mines. 
Government have lately been actively promoting miners housing, and have 
been buildi?ig a mining to wn of 500 houses with two rooms, kitchen, etc. The 
only defect; about these houses is that latrines and water supply have not 
y^t been provided. They are thought of last instead of first. 

58. Housing of labourers in the jute and textile industries extends to a 
fraction of the total number of employees, perhaps about 10 per cent. This ii 
of a frightfolly low standard and one-roomed houses with more than one 
family ii the room are found in many places. Every one recognisevS that 
these are bad, and a few enlightened industrial proprietors have introduoea 
good housing. We have seen the good housing provided by the Harvey 
Mills, Madura, on the hire-purchased system, without recovering interest 
Qr,iaud development changes. The colony is clean and the social .^f’ects of 


3,1 


goo l housing are reflected in the standard of hygiene of houses and in the 
chiMren belonging to the colony. 

59. The Railways have provided house.5 ol .some, .sort lor most ot their 
emplovee.s. Tne poor standard of the lowest class housing ha.s already been 
raised “suitably in all the n(!W house? that ai'e bc'ing budt to the standards of 
the Mitra Committee. 

GO. The dockyard labourers are not housed satisfactorily. 

61. In the steel industry the labourers as such cannot be said to have 
be'^n provided with satisfactory houses. Some kind of liouse is avadable— 
either built by the labourer himself or rented out to him. The two-roomed 
houses built by Tata Iron & Steel Company arc excellent, Init tliey are 
too few and notavaihible to laboure"s. Their rcjct (R.s. i'2j- p. m.) is .said to 
be too liigh, but even at that rent hou.ses are not available in sufficient 
numbers. The lucky among the clerical or supervisory .stelf get them 
allotted after waiting for months if not years. 

62. In the small and miscellaneous group of industries like gl.a-ss,the housing 
accommodation provided is very little and very unsatisfactory. 

63. When industries are newly established away from old t.owns, the 
housing of labourers is not unsatisfactory. The general rule seems to ji^e 
that houses are built for labourers wherever they are considered a ncccsa^ 
inducement for attracting labour. Wiiere labour coin be easily replac^, 
housing is not provided. 

'64. Tf there is an industrial slump, houses for labourers will not be put up 
because they can be sent away, and, if tberc is an iiidustiial boom as at present, 
houses cannot be put up because of lack of building materials and bigh costs 
of building. In either circumstance industrial housing suflers, and only 
enlightened employers reali.se their re.sponsibiIity and the wisdom ol providing 
satisfactory housing for their employees. 

65. Labour is getting assertive and restive. It i.s unduly sus|)iciou.s at 
times. When an employer offers free housing, it i.s i onstriKMl as an interference 
with personal liberty. 'Where subsidised or low rimt Imusing i.s provided, the 
privilege is abused by overcrowding .such houses with unaiithoiised ju'r.sons, 
making profits out of them, and wilfully damaging the houses and fittings 
We sep manifestations of these abuses in railway colonics, c,c. 

66. Capitalists may look at the problem from their own points of vip^, 
and disclaim all responsibility for the environment of the laliourcr outode ■ 
his place of work. Th=s is a short-.sighted, seircsli and antisocial attitude. 
On this point the following extracts from paragraplus 27-28 of tlie Report of 
the Committee on Fair Wages (1949) are relevant : 

“ 27 StatMtory and non-statutory benefit. —Bomc- of the employers 
organisations have urged that in fi.xing the fair wage, account 
should be taken of the statutory and non-statuti ry benefits allow-ed 

to workers Some employer;? have provided first-rate 

housing while others have either clone nothing in thi.s matter or 
only mad e a show of providing hou.sing. ' 
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28. We feel that before a wage-fixing machinery decides to make any 
allowance for benefits, statutory or otherwise, granted to workers, 
it must examine the nature and extent of those benefits. Where a 
benefit goes directly to reduce the expenses of a worker on items of 
expenditure which are taken into account for the calculation of the 
fait wage, it must necessarily be taken into account in fixing the 
actual fair w'age payable. Where, however, the benefit has no 
connection with the items of expenditure on which the fair wage is 
calculated, it cannot naturally be taken into account. ” 

In practice, wages are generally fixed on the basis of supply and demand. 
In para. M> of the Report of the Comniitteo on Fair Wages, it is stated : ‘‘ An 

examination of the wage structure of different industries in this country shows 
that the wage differentials obtaining in industries have hitherto been based 
more on .juestions of supply and demand, accidents of history and sociak gical 
considerations than on any scientific appraisal of the factors that should be 
taken into consideration. ” 

G7. Lal.our, particularly when it is well organised, dictates demand 
about housing which it is some times impossible to fulfil. The nation 
cannot a.focd to lie an idle spectator of this clash of interests. Industrial 
production IS vital in our economy for raising the standard of living and employ- 
ment of the masses. It is, therefore, ma'essary for the State to fix by legislation 
a minimum standard wuige in whicJi the rental for the minimum standard of 
housing is distinctly shown... In fixing these minimum rates of wages 
the first enactment specifically to regulate wages in this country is the Minimum’ 
Wages Act, 1948. This Act is limited in its operation to the so-called sweated 
mdu.strie.s in wdiich labour is practically unorganised and working conditions 
are far worse than m organised industry. Under the Act the appropriate 
Government has eitluT to ajipoint a Committee to hold empiiries and to advise 
It m regard to the fixation of minimum rates of wages or, if it thinks that it has 
enough material on hand, to fiulili.sh its proposals for the fixation of w'ages in 
the offimal garotte and to invite olijeetions. The appropriate Government 
fanafly fixes the minimum rates of wages on receipt of the recommendations of 
the Committee or of objections from the public. Steps should be taken to 
ensure that, under this Act, oitliiT a hou.se or an allowance equivalent to the 
economic rent for the minimum standard hou.se should be given to the labourer. 

If the problem is approached in this manner, the difficulty about building 
houses for mdiistnal labourers will be eased to a large exfent. It will not be 
nece.ssary to build special colonies for them, segregate them and thereby 
develop ihe complex of their being a class of human beings at war with the 
rest of society. We commend this approach for solving this problem at least 
in the case of large-scale industries. 

68. The minimum standard of housing for industrial workers may be the 
same as that suggested by us for the general public. We see no reason for 
treating thorn on a different footing. There should he cross ventilation in 
every living room by at least two windows whose aggregate area should be not 
less than 10 per cent, of the floor area. The kitchen should have a minimum 
floor space of .90 sq. ft. and a window whose area is at least 15 percent, of the 
floor space. The rooms and the kitchen should be provided with shelves. 
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The wat. r supply to an industrial colony should he provided through taps 
if possible in each house in the courtyard, and in exceptional circumstances 
at the rate of at least one common tap for t welve houses. Houses should not 
be attached on more than two sides. 

69 If single rooms and kitcliens arc allotted to a family, in exceptional 
circumstances, the room should be at least 200 sq, ft. in an a, so that it may be 
divided into two by a curtain if necessary. 

70 The Goverum(>nt of India realised the urgency of industrial housing 
as carlv as February 1946 and formulated a scheme under whudi they agreed 
to allow a subsidy of 121 pi'recnt up to a maximum ()f Hs. 200 a house, provider 
the Provincial Governments also contributed a like anioimf . I he response 
to this sclieme was negligible. 

71 After this the Industrial Housing Sub-Gommittee of the Standing 
Labour Goinmittee (May 1946) neommended the starting of a liousmg fund 
to be administered by 'a National Industrial Housing board, including 
representatives of Provinces, the Centre, States, employers, labour and other 
interested parties, with a whole time Chairman. They also proposed Regional 
Industrial Housing R< ards. 'I'hev recommended that the ( entral (.mvernment 
and Provincial Governments should between them provide long-term interest- 
free loans and emplovers slmuld give Rs. 2 per month Tier house for every house 
allotted t. them, 'riu-y also recommended i hat any dehdt not covered by 
the interest-free loan and eMqdoyers ’ contrilniiion should be met liy a fuitlier 
subsidy raised by some form of general taxation. 

72 The Bombay (Jovernment formulated a modii. cation of this scheim 
whereby each employer admitted to the benelits of Hie M-heine slioiild pay Rs 
2 per head per month ami would get a preferential rigid: to the allotmeii .^o 
houses ir the schen ec When an emidoyee was allotted a house the 'Tub.stry 
would pav a further one iiipee towards the rental of the eiiqiloyee. v\ ho himst 
would pav 10 percent, of his emoluments. The Mdlowners Assoe.at.on did 
not respord, favourably. We understan.l that, they have denied any obligation 
to subsidi.-o the b.ousing of their employees. 

72 The latest step talccii hy the Government of India to iniplcment 
their industrial housing | olicy is u.ntained in letter No. Fac. 22(:,(>l, dated the 
13th ApiP, 1949, from tlie Ministry of labour to all Provuuial Coverninen .s 
and Chief (Tumnissioners (Appendix V). They have reiterate.! tlieir decision, 
announced in April 191<S as jiart of their industrial policy, to construct one 
million houses in 10 years. For tinaiicing it. tliey Iiave now profiosed to give 
an nWr h.aii to the extent of two-thirds of the e.ist ol hoiismg scheme, 

mna ning one-thinl being prox ided either by th.- Prov.nmal Gov.unments 
S by empWers sponsored by them. The, intcrest-fre. ham granted hy Hu, 
Central Government slioiild be liquidated by a sinking fund in vears. ^ 
employe ' 

Thrempl°yw™il“r«y perm,. »f tl.e toW of tho lio»«>. o. 10 

mtaaToTe rivanood by th« Central Government will be .mbstantial rf the 


re3pou^e,^3 good. ^ do not Ifnow if , tbe Provincial Governments will be 
able to advance one tin rd of tLe cost of tbe scbenie as tian, and if tbe employers 
will voluntarily join a scheme . in wliicli tbey will be re {uired to pay, on the 
basis of a contribution of *i pevreent. per annum of tlie eost of house, Ks. 13-8-0 
per house allotted to a worlcer in places like Ahmehd)ad and Rs. 18-12-0 in 
Galciitta or liombay. The idea of allbwincj txsm families in a two-roomed house 
is a lowering of the minimum standards that Go/ernment liave accepted and 
i s regrettabhr 

74, whoh^ question hinges on the economic rent and the prevailing 
wages, if the minimum wage is fixed by law and c ontains two distinct parts, 
one to cover the rental of m house and the other to cover food, clothing, health, 
educ'ation^ etc., leasonalile recurrent charges on a liouse can be assured to the 
party who invests. The houses will then be built in large num leers by various 
agencies. It will be a public utility, subject to c mtrol liy the State in the 
matter of profit. We think the ultimat e solution li s largely in this approach. 
If this is accepted, more than 50 percent, of the million houses required for 
industry can })e built as public utilities by public housing corporations and the 
speculative appreciation of land valuxs can be eliminated. The State can 
onvn the land and lease land and lease it to the Corporations to develop, and 
thereby reduce the cost of housing. There are several so(*ial, hygienic and 
economic advantages in developing a mixed neighbourhooi rather than a 
purely rescyrved labour colony. The return on investment will also be better. 
Circumstances may, however, require the development of a purely industrial 
colony in some places. 

75. Government sliould adopt a firm attitude with respect to industrial 
housing and divert the Excess Profit Tax towards s )lving this problem. 

Cr. Housing Co-operative Societies 

76. A fair number of houses can also be built througli Housing Co-operative 
Societies. The benefits of the operation of these Societies ha ve been confined so 
far to the middle-class people. But it results in house ownersliip, which is a strong 
motive for building a house of a higher standard and maintaining it cleaner. 
Many such societies started one or two years age have been obliged to slow 
down their programmes owing to non-availability of building materials. 
Government should make adequate allocations of cement and steel to these 
societies expeditiously, and acquire land for them quickly. Government 
should also ensure that provision. is made for water supply, drainage, refuse 
collection and oilier services to the colonies developed by such societies. The 
societies will be able to build more quickly if instead of paying for the land 
outright, tliey are given the right to take the land from Government on a 
lease and sub-lease it to those who want to build. 

77. If a large number of co-operative societies wish to operate, they should 
be encouraged to work in the same neighbourhood as far as possible so that 
amenities and transport may be provided more economically and efficiently. 

H. Substandard Houses 

76. There, are .many slums, hovels, and bustees in almost every town. 
Th^y are veritable plague spo^^ (Jeneral[ly speaking municipalities have hoi 


36 

been able to do much to improve them. Their financial resources ar . Umited, 
and their constitution and procedure are cumbersome. 

79. The reasons for slums .arc poverty, the low standard of 

monly tolerated by the poor f 

within th dr moms. In cities the cost of land is higli, and the (Oyt ol hmldi^ 
nti Iith Fei can afford to pay for both. The speculator invests on he 
land, and leases it out till he can find the capital to buihl 
for a higher price. The man, who pay.s grouml rent for such 
puts up only bustees as the land i.s not his own. He lets 

labourers who take them as it is tlm only accommodatrin within me ms. Tney 
live there at the cost of their liealth and apiritual stature. 

80. Shim clearance is the responsibility of the. State. 
ouestion of compensation hoMs up many 

opinion that no one has a right to prodm-e a slum ami 

sation when tl.e State intervenes to clear it. We recomrnmd tl.^ ! lies ^nd 
Government should enact a law of compensation t > enablt 1 . ^ 

Improvement Trusks to proceed wit'n slum clearance schemes without 
oviirwhf'lm'Ki by claims for coinpensation. 

81. Slum clearance hai often been ^onc by l-nprovement Trusts 

manner that increases the misery of slum dwellers and sommm.s transfe s 
the slum to a new location. 

82. New accommodation must be ready for slum 
them to clear from a place. In the present state of 

towns, we would urge a susiicnsion of all slums clearance for five y . . 
adequate number of new houses are built. After that it may be resumed. 

83. Often a place becomes a slum on account of sub-standard arrange- 
ments for water supply, drainage, latrines, and refuse collection sei vic( . ^ ~ 

of going through dilatory procedures for lindmg the ^ 

and compelling him to provide these amenities, the 'immeipa i y s n 
enabled to effect these improvements at its own e.Kpense for t le ne. y ^ ■ 

The health authorities of the nm.ii.upahty sliould make an as.sessm^^^^^^^^^^ 
most imp irtant defects and, on their certificate, tie ^ ^ 

pabty sh^ld be authorised to 8,.>end money for this purpose, ^ 
funds and half from a special Government grant winch may he ' J 
purpose. We think tlmt a token grant of Ks. 4.000 per slum or bustee by 

Government may be adequate. 

84. Municipalities should be vested wdtli summary 

such improvements and recover the cost from the owner of the bustet as 

first charge on the property. 

85 There are many substandard houses. A civic survey may be conducted 

r-t nf bouses in each urban area spread over two yeam. A ..ur cy 
m resport f t,, sWw th<. n„»(jmpotUPt 

form an ■ ' - housps fall abort of hraltlifnll staiKlarda. I ho peraon 

.,’1 S itoa'houHt. Bivon a time limit to rectify the dofecta on pam 

rfiPJliribed penilty. Thi. method tronld be moat effective in email mamc 
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improvement of substandard 
be suffident sfd ' r I k”” done only by legislation. There should 
the defects l.U f ‘fmductmg a survey, i.ssmng notices, examining whether 
Sie r;;, n without fear or hwour 

We have h'ld n f 'f ' if' inadequate to administer such a legal provision. 
We gave had tio time to go into this question in detail. ^ ^ 

and the .d^'. in houses are the absence of a latrine 

hou.se owtiCT”" ThV’ supply. The former should be provided by the 

he iif r 1 r c agency of the gram panchavats that are bein" created mav 

ThM* L r of httrine, ami a manure pit in every house 

mo.st village house.s can be considered improved to a hygienic standard.' 


i nAt'i'EH i V. 

TOWN i^ND VILLAGE PLANNING 
A. Urban Plannirg 

town and Milage fdanning should always precede housing The reasons for 
meams to achu ve it next. As houses are needed badly, but should not be built 

e.ivlr.^J i’'f”'''Of,for existing towns should be undertaken otdv after a 

How *'''*^ '"'.oo.'f ‘'•i'o at producing the, liroad outlines of a Master Plan 

Mum?.™.!! 'rFivV^T Trust scheme of 

demolished Mev d ' many houses can be improved instead of being 

doesn^ mdicMlv . lte!'’ T’’"" VT f^^autifying the front elevatiof 

planning S?! 

for freoumf eh '*7 ‘>f development. If there is an opportunity 

wou d theref??"^^ of ownership, its value reaches impossible limits. We 
the tmhhe f I acquisition and retention of land by Government or 

f »ot be parceUed and sold b?t oMv 

Govermr 7+ w'l “^^oated in the chapter on housing. In that scheme 

en IS the owner of the land and leases the whole of it to the Housing 
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Corporation or Trust wliicli is not free to dispose of th ^ land any further in 
bits, but should build houses, raairitain thoiii at approved rates based upon 
classification and area. Thus the speculative element in voJiie of urban 
landed property can be eliminated direetly in these schemes, and indirectly 
in th e i r n e igh b o u r h o o d . 

6. In town planning de now for satellite tow*H, it- is desir<ible n )t to 
deviate from the following standards. 

6. Gross density should be not more than 10 hous;^s to the acre for the 
upper an 1 lower middle classes for A and B class hous m and not more than 
20 hoases to the acre in 0 class houses for the poor. In one or two storey 
develoj)mmt in ordinary sul)urban housing, tin*, door spaeii index may be kept 
below 0-5. \%'tical development may be optional and will be indispensable 
in area s where land is scarce as in the present congest ed to wns. In places where 
vertical development is planned, the door space index may be limited to 1 -5. 
In oth:‘r words, if three stories are allowed, not more than one-half of the site 
sliould be built upon and, if four stories are allowed, not m are tfian three- 
eighths of the site should be built upon. Where the lioor s{)ace index exceeds 
l-2o, buildings should be planned in open plan forms, staggered, so as to offer 
the least obstnietion to light and air. There is scope in siudi development for 
progressively reducing the proportion of window area in the upper floors, as the 
angle of obstruction from neiglibouring building becom(‘s flatter. Idiis is 
the considered view of the lighting Committee of the Building Kesearch Board 
of the Department of Scientific and Industrial Research in th(‘ United Kingdom 
{mde Post-wmr Building Studies No. 12, paras. 52, and 125 and 132). We are 
mentioning this because many people believe that single-floor development is 
the best for town planning. This is rather wasteful of land, which we have to 
use it more economically now than in the past. The bungalows with one or 
two acre compounds that are found in the “ civil lines ” of some cities and in 
certain parts of New Delhi look incongruous and mediaeval in their setting 
amidst the overcrowded slums adjoining them. Open spaces arc required, 
but we can ill afford to be lavish about them in new housing projects that are 
urgently needed. 

7. In new satellite towns and suburban planning, the gross density of 
population may be about 60 per acre but not more than 120 per acre. In 
schemes that are intended to reduce congestion in existing towns, the aim 
should be to reduce the density to at least 250 per acre. If such a density can 
be achieved in the heavily congested parts of Calcutta, Howrah, Kanpur, 
Lucknow, Allahabad, Bombay, Ahmedabad, etc., a great deal of relief will be 
experienced. 

8. In town planning, the roads should be designed to ensure swift move- 
ment of traffic consistent with safety. In the places where fast and slow 
traffic are both likely to use the road, the width should be sufficient for segrega- 
tion of traffic in lanes. The surface should be suitable for the kind of traffic 
using it. Through roads should avoid passing through residential areas. 
They should afford a clear vision avoiding sharp curves and obstructions. Level 
crossings should be replaced by separation of grades if the volume of traffic is 
heavy. The width of roads should be fixed in relation to their function and 


38 


traffic load, and we cannot generalise on it. The standard of lighting at night 
on tte roads and streets will depend on the traffic and on the amount of light 
availal le irorn commercial illumination. 

9. We arc of ojffiiion that the .so-called ■' service lanes ” behind houses 
prove to l)e repositorie.s of filth and should be elindnated. It is less objection- 
able to uidoad goods in the front road than to pile up filth in the back lane. 

10. Parking places, vehicle stands, bus stands, shcltm/s for bus and tiam 
passengers, pcdcstrain cro.s.sings, traffic islands, round-aliouts, and sites for 
petrol pumps should all cccive adequate attention in planning. Public 
conveniences should be provided wherever people are to assemble or wait, as 

f^^arkets, bus stations etc. and tliey should be adequately lighted at 

11. in town platming, we wish to stress the importance of water supply, 
drainage, lighting, refuse collection and other services. The cost of these 
services can become disproportionately high in dispersed planning. We have 
seen instances ot town planning in which these things were thought of too late 
after allowing houses to be built. Thc.se aspects of town planning require 
sound technical knowledge and experience, particularly in the design of water 
supplies and sewage systems. 

planning scheme there should be provision for certain 
^ntial buildings and amenities. There should be a shopping centre, providing 
for one shop for about 200 to 400 pe pie. Besides this, there should be a few 
dispersed petty 8hop.s, at the rate of one for 300 to 400 pe ople. Provision 
sbou d be made for a school or schools, clubs, parks and play-grounds, and 
^all service indi strics in a re.siclontial area. There should be provision a' o 
centre^ and/or hospital according to the si.e of tlie popplatipn ; for 

fT ; for places of worship ; and for plac.es for 

dispoRal ot the dead. In the planning of satellite towiis outside kexistii g 
mtuncipal units, Consideration ‘should also be givbn to the site f V sewa<e 
dispo al w( rks, trenching ground and refos inV imierator or refuse dump. ^ 

13. Old towns were planned well according to the ideas of sociology then 

current foxcelieiit towns have Been planned aVSiind' a eehtratl’ 'temple in 
squares connected by broad cross-roads, and pi^ople ofo the h'amci 'bcCuMons‘ 
^ed to live in one street or .sector; In a secular Sthte.^ Wli' may riot' lniy<i'the 

s^Z tnto The rntMicipal biiaaing is a pilot 

suksfotuto for if Idie^civic centre -Soeiris' lb^cal ' in ' ^hh itfes&t age'. ' Vhc' 
centtee of learning and the centre of heafiriigt should^b^' h-kay the hfostlfoof 
tiie physical centre of the town. 

bill should provide for zoning W Begtegritoindhstrihl areas, 

fog transport centres and godowns, dangerous and 'Offettriiye %rtdeiir, and dairies’ 
fow iesidgntial areas and business areasi This is very ifoprirtarit 'arid has b4eh 
badly npglected in the past. Proper zoning will help in- the re|alatidfo of 
peculation m dand values too, There should be a thinffing oiit oftle popuir 
jon from thecentre to the fringes, and, if possible, a green belt afi ranid' ^Thc 
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15, In planning of new towns, the population should be limited to 1()0,0()(J. 
However, the opportunil Oi for such planning may be few. It will not be 
possible to reduce the size of existing towns. 


B« Planning in villages 


16. There is a p l arr ount nec essity and plenty of scope for town planning 
in urban areas, loth for improving existing towns and for establishing new 
neiglibourhood units of about 10,000 to 20,000 as we have suggested in the 
chapter on Housing. Hut the position in villages is a little difh‘rent. Few 
new villages are be dg establisliech Where they are being established, all the 
principles of planning will have to be applied. There may be scope for this 
wlen villages are 1 eii g f hift d on account of malaria or frequent inundation or 
because they will be submerged by a reservoir when a dam is built. Such 
opportunities are rare. 

17. In existing villages there are many defects from the town planning 

point of view. The structure of the village has a pattern that varies frorh pro- 
vince to provii ce. It is v ell-developed into a plan r nd has c tree ts, temples, gra^::- 
ing grounds, etc., in the Madras province and Mysore State. It is a loose ahd 
nebulous collection of hom es set amid ponds and served by no roads in West 
Bengal. There, one villa'ge merges into another, and the whole: area is under 
rice cultivation or water. The villages in the Central Provinces and ^ Berar 
and in the Unite d Provinces are compact and well separated from ohe'ahbther. 
They have some sort of streets. The villages in Rajputana ahd Bombciy ate 
congested almost like towns. On the Malabar coast, they are full of ptetty 
detached cottages on large grounds. Few villages have a satisfactory watet 
supply, and none has any sati^faetory artangements for disposal of excreta. 
Houses are not inadequate and not too badly over-crowded. But windows 
are few and lighting is poor. The poopie live in unduly close proximity to ani- 
inalsi The insect pests axe innumerable. » 


id. It is diffic ult to ^ but ‘anj^ plahhing in siich villages. T)he people 
a^e poor, biit their 'mbdes 6f living have* tikeh deep root ih their ‘ehWbhiheiit. 
lliey canhqFbe upto^^^^^ village vtdth ' neW hbusif^^^^ They' Owti 

theiy old iiouses arid cannot afford to giVeJ them up ahd' buM new’ houses, 
even if they were willing. All thkt ban^e dohe to miproVe’ coihnitinieat^ 
to open up a road If t h etc i4 nOnb, to jirqidde a vf a t eC s u ' ahcl a gfiizing 
ground for cattle, and to persiiade the vife^ to put iri a fe^’ wihdb^ 
anil Iceep theha bpeh, 1^) not to li'veVith cattle, ahd (3) tb put up latrinbk of a 
sanitary type. ’ Ifhelr school shohTd be‘ hbti^ed' wett ahd sanSta^^^^^ A mOdel 
^ouse^ buiit ih'th’e vfllagebnikV^ Valub.' ^ This' leind of wo^t is 

really not plahhing dn the sehte of'tdwh’plimhing. It ^is atf rbund planhihg 
for witfr'ah eh^p^ the' dUdi^idukl self-help ahd cb- 

o^ration ate ’ all im|)ortan^ biiF y^b iS'tbo ignoraht to ptabtice aM t8^ 
to change hik en virohitibht iff a liurt^. The Healtli Survey ahef ’l)eyelo|^>mbht 
dpinmittee desired tb| abcohipltsh this thrbtigh petkohal bohtkbt by tlib sk iiitary 
inspector, the" cloctor and tnb nurse. It looks aff if wb iVfll hot b'b able to 

1 ■ - i ' '■ iV _ i J' ‘iJ ‘ 1' ’ ' ' rr "iti »■ ' ^ ^ liL i'i' L:. ■ J'i.: I'Liv j. 



such ^a^^whter ^supply and tbchtfickfgth hiky bb iblh w evifib 
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interest in members of the panch. It may be canalised for village planning. 
It is also possible that the people may accept what is given as a gift without 
doing anything themselves. 

19. We hav(^ some definite })lans for certain items of impr jvernent in the 
rural environment and these will be detailed in a subsequent chapter. If 
satellite towns gr^)\v up at the rat? planned, it will have an educative value for 
villages in the neighbourhood. We may th m exp K t a volunt iry effort on the 
part of villagers to effect tlic necessary improvements. 

20. If tliere is an occasion to p"an and build a model village, we consider 
that the gross density of population should b ' re drat to 20 p?r acre. A 
water supply should be pr.>vided. Houses should be served by streets. There 
should be an open space*, hr a gatheering of p ‘e>ple for an/ purp )se, such as the 
poojah worship in llengal. or for listening to a public ra^lio. A school should 
be built with playgrounds, a juiblic library and equipment her vocational 
training. A ])art of the village sliould be reserved for the caipent(*rs, black- 
smiths, brick]ay(‘rs, weaveu's, potters and others. Every house sho ild be 
built with sufficient ventilation at least two rooms, a kitchen, and a latrine. 
The liotisos should be d(‘taehed or semi-detaclied, and should have space for 
erecting a co washed and locating a manure pit. One or two model houses of 
cheap local materials should be built and given to tlie school teacher or midwife 
or whosoever can be expect ‘d to render the great ‘.st social service to the 
community. The villagers caiv be encouraged to ])ut up their houses on a 
co-operative self-help basis, as we saw in certain vill ages of Arlikariiatakas in 
Mysore and in the new agri(mltiiral colonies in Hyderabad. The village should 
also have a hut for accommodating local officers on tour or stran led travellers. 

C. Regional planning 

21. Regional planning is the regulation of development of a whole area, 
district or province, so that one part may not grow in a manner out of harmony 
with another. In drawing up a Master plan for a big city like Kanpur, Bombay 
or Bangalore, one has to think of an area beyond the municipal units, even for 
10 or 15 miles, and set apart certain areas, for industries, airfields, roads, 
harbours, residential areas, etc. To this extent, regional planning has a 
definite place and should be undertaken and approved by the State. However, 
regional planning by a town planner becomes unreal if one tries to extend its 
appheation to whole areas exceeding 500 square miles. Regulation of the use 
©f space is not the only factor or even the most important factor in the develop- 
ment of a region. Whether an industry does develop in a plane allotted for it 
depends on many many factors. The town planner should not be saddled 
with the responsibility for deciding what should develop where. His role 
should be to accommodate within limitations a particular development planned 
by the people of the area. Decisions in all-round regional planning should be 
taken by the entire Cabinet on the advice of all Ministries concerned. The 
Provincial Government should declare an area as an industrial area in the case 
of ordinary industries and the Central Government should make a similar 
declaration in the case of industries of National importance. However, the 
location of new industries involving more than 100 workers should be decided 
on only after reference to the Public Health Engineer of the Government who 
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•will coBsider the effects of the location from the point of view of river and 
stream pollution, air pollution, etc. The new Factories Act, 1948, reserves 
this responsibility to the Chief Inspector of Factories in accordance with the 
rules framed by the Provincial Government. We think that it should be a 
joint responsibility with the Health Department and that the rules to l)e issued 
should make this obligatory. The site for a factory should be approved by the 

^ Public Health Engineer of the area and the Factory In,s|)ector. 

D. Improvement Trusts 

^ 22, Improvement leasts have lx en functioning in Delhi. Kanpur, Allah- 

al>ad, Luekiiow, Calcutta,. Nagpm\ l»()nil)ay. Jlychvrabad, ihingalore, Mvsor® 
and Madras. Tie^ ihjnibay i nifirovnnucmt Trust was rnenj:!'il witii the Municipal 
< kuporatioii some years ago. 'Viw Kanpur Kuprovaanent. Trml has grown 
to the stature of a Development lioard. All those Iiodies have done very good 
work over a long period of years in developing land for building purposes, 
olearing slums, providing civic amenities and beautifying cities. 

23. 'Fhe question whether municipalities cannot perform these functions 
is easily a-iswi'rcd. WIkui the improveimmt need(xi is of eonsiderable 
magnitude, a small (;x(‘cutiv(‘ body lik(‘ an I mprovenKmt Trust is better suited 
to carry it out. .\ municipality is constituted as an instrument ibr fiiaintenance 
service and is rat h('r ill-adapted for construction. 

24. Till now, Inqirovement Trusts have acquired privat(‘ land or taken 

possession of Go vtuai merit and Municipal land for their various sanctioned 
schemes. They have dov(‘lo])ed land, laid roads, drains, water mains and 
sewers inside their scheim*s, divided the rrrea into plots according to their plans 
and sold them or leased on them out to private parl ies for biiiidint^ purposes 
Improvement Trusts have been exx'ellent instruments for stmmlatmg housing 
for the upper-middle class. ^ 

25. Not all Iriijrrovement Tniste liaA c employed a eompetei.t t.nvti plami(!r. 
.4. few of them have as.sutue(l the availa,l>ility of water supply, (Irainao-e etc ' 
too easily and reaUsed after developing and selling the plots that the 'inunhii- 
palities < oncernod are unable to serve them except at enormous co.sts. Thi.s 
has led to public dissatisfaction, as at Nagpur. 

26. Operations of Improvement Trusts have tended to raise the value of 
land and to increase speculation in land to some extent. The provision of 
housing for the poor becomes more dilhcult when these tendencies ota rah* 
One may say, therefore, tliat most Improvement Trusts have not improved 
the lot of the poor. The Hyderabad City Improvement Hoards is an .‘xeeption 

“ It undertook planned lumsing on a large .seali; along witii demolition ofslum.s' 

. It had tlie benefit of assistance in several unseen ways from the State Covern- 

mont. Other ImprovemenI Trusts are not so hirtimate. Thev liav<> to work 
on limited funds and make the most out; of land tiiat has been devolotied t* 
buy more land for their schemes. 

27. In developing land, we noticed a tendency for some Improvcme»t 

Trusts to be rather free in spending money on roads, etc. It is no doubt an 
excellent thing to spend nearly a rupee per square foot on developing land 
but this puts up the cost of the site and house, and the rent and everythin^’ 
M684MofHealth ^ 



42 ^ 


^Ise. The beautiful environment recedes further and further from the reach of 
the poor. What does it benefit them if they arc allotted a hutting space 
or a bustee plot in an area developed at Jls. 50,000 to Rs. 100,000 an acre ? 
If l!nf)rovernont Trusts iiad not only to develop but also build liouses, they 
would ada|)t nnjre economical standards and would develop the land progres- 
."iveJy as t)uii(tings grew. Water and drainage are the first firiorities in develop- 
ment. 8ervi( « a b}(‘ roads will sulhee in the beginning, ('ement concrete roads 
can wait, tiil t he l)ini(img.s grow. Inijirovement Trusts slioiild seriously consider 
econofiiies in developnient costs without niateiially nslucing tlie (\ssential 
standards oi' |)!aniiing. 

Wh' wmiirl rdso urg(‘ that, lierore peopie are delioused, provision 
should i)e marie lor rej](>ii:sing ttieni. To build houses for them costs money, 
and Trusts caunot imdi the money tiil they demolished the shim, construct 
roads and srii the land ;>.s liigh-vahie plots. They should liava^ larger funds 
to operate as workirig eapit.d in sueli eases. 

-h. There is n > reason whv 1 mprovimamt Trusts should not; carry out 
other typf'S nf i(nj)n)vemefU hesities land developtruuit, such as a Wa.ter Siippiy 
Hcherne or a Ih-aiji ige iStdieme. (to'sermn-mt should constitut e, such Trusts 
wheio! t lu' vtjlume of works iustities it and munic’ipalities are not in a |)osition to 
undertake th<‘ woric. 

30. Wlicn an [mprovement Trust lays down roads, sewt*.rs, wattu mains, 
etc., it should (‘ititer lay them to the standards a(‘ceptable to th(' muniiapality 
that will eventually taka' tlnrm over or liave the work domi by the municipality. 
There should l)e. IxdJer co-ordination Ix'tween lm|>rovement Trusts and niunici- 
palities. The former cannot sii|)])lant the latter. When an Improvement 
Trust lias c(>mplete<l a particular irnprovenumt, the municipality should take 
it over for rnaintenanct^ as was done in Bombay. 

E. Legislation and administration 

31. We iiave irciicated the complex role of planning. It is obvious that 
it cannot (;e entrur-tod to pt'rsons \A'itliout adeipiate training. The Madras 
Town Planning As-t c:i]lc<l ujion Munici])alit!es to jirepare toAvn jiianning 
schemes before a pariicuiai; oate, when tln'v fiad no competent person to phin. 
If tlu’y IVvilcd to nrep.vT’v' tl^<‘ sclir^ivs, it is understandabke If they did submit 
schemes, tiew would liave Ix'en amateurish. There is no reason why |)’an- 
ning should \)y' eonlined to Mumei[)alities. They are likely to be conservative 
and diib' cm a Smut. devet>])ing m*w areas for housing^, as it means an initial 
expi'use on roads, water supply, development, etc., which they cannot alford. 
Tliev are noi, constituted for taking the initiative and impiementing policies 
quickly. They would prirfcr the work to be done by somebody else, and only 
the bimeiits of increaserl valuation passed on to thorn. Wlicn tin' Madras 
(Tovernrnenr found no responsi' from tlie Municipalities in the prejiaration of 
new town |)idmiing s( lu'/mes, pressure was a[)plied and some schemes wore 
prepared. These are being executed through a staff that does not appear to 
be particularly trained for their duties. 

32. We <‘.onsider that those Provinces which have no Town Planning 
Ae^ should enact them immediately . We find that the existing Acts in some 



ProvincCvS are inadequate. They should be amended. Their s(X)pc should 
extend not only to urban areas but to all areas where a housing development on 
10 acres or more is contemplated by any authority - iiiimicipality, panchayat, 
Oovernment Department, publit* com])any, factory, or housing co-c>j>erative 
society. The provincial town ]>lanner should he anihoris(‘(l to scrutinise, 
apf)rove and assist m the preparation of such schcnics. On Ins aitvicc, (Govern- 
rnent sliould he (Uiahled lo take a d<‘cision on a s(‘h(‘me aftei' gi\ ing t ina/ to the 
joca! authorities to ohjf'Ct. 1 1(‘ shouki gci. trained staiV, or sliould lain* (engineers 
and dratlsnisn and train them, tin ins reeommendation, the Ministry ot 
.lleaitli should grarit licenses to [uactising town planner, h'he organisation of 
their trainmc wj]! ru* discussed m a. sulss ajiieiit chapter. 

hh. lithe hiilii of the new iiom-ang recommended in, our sl;or(.-terms plan 
js ileveloped as a ]ui]}]ic utility, the housing (‘or[)oration that- will lie lloated 
Will lie jVM|aired to (onploy ('ompetent town planmu’s, mid tfie work of the 
(h)vern?)’Msh T<e\\ II lhannmg wdl he onix t o (’xci'cise gc:icra.i sca irtmy of master 
plans and aoniovc' d(‘tail plans if generally satishns ary. As his work wifi 
relate to nuooegadit le.^ a,- \ve]] as satillrtii towns, his place will nut b(r in 
Lo(‘al Self (htN’ernuamt Dtpiartmenf. Although land aequisitiou for sa-to lite 
towns Will he dehc riirough tlie land owsnue dejiartmruit , t-lie (hasermnent 
town })lann('r cannot tie attached to tliat dejiartment. We think his place is 
in the Ministry of Health, as adviser to the jiuhlie lusiltli engineer;. If the 
volume of housing directly luidertaken by (dovernnnmt is large, but not very 
large, th(‘ public works dc|)aTtment may handle it. If it is v(U‘y large, a special 
(Tiief Engineer for Housing may be required. If the bulk rvt it is done by fiublic 
corporations, only supervismy functions will la^ luapiired regarding observance 
of staiivlards, and tliose can lie discharged by ttu' Ministries of Health (being 
most directly concerned) through their pulilic health engineers and town 
planners. It- is our o}>inion that in the practical execution of large housing 
projects an engineer with knowledge of public health engineering, including 
town planning, will be. more suitable than a pure town planner to direcT and 
execuite tlie work. Idic engineer’s liackgrouiid is more practical and less 
visionary. 

hi. ITovincial Housing Boards have lieiui sugg<wted tlu!: National 
l^laniiing komnuftee. the Aladras rruviiieiai iloitsing ('ommittee arid the 
ko-o]>(*rative Sih,> ■( iumuit tee of the konhwenee of 1 mprovemenr Trusts and 
Development Boards. \Ve undcrslaiel iluit a Housing Board has bemi estab- 
lished in !>ombay undci’ tiu^ Ministry of Laliour. The piibhi* liousing corpora- 
ti<uis tluit wc liave in mind will do the icst if tlic}’ uw- given tin* land on lease 
and can gfd a ridurn on capita,]. 

35. Provincial Housing Boards may b<‘ cstabiishefl as stalui ory bodies - 
with the (Tiief rublic IJealtli Engineer (suggested iiy us in (hiapter XVll) as 
Chairman, a EinaiHaal Adviser, and tsu) or three members eliosmi for their 
administrative ability^ and irdegrity and ap])ointr'.d for a tirrm of live years. 
These Boards may be autliorised to float loans at i p{*rcent above tlie Covern- 
ment borrowing rates and use them for land acquisition. Tliey may be autho- 
rised also to license public housing corporations or to engage in housing activities 
themselves on the lines recommended in the previous chapter. Such Board* 
will be free from the shocks of political changes and will be able to puiSM a 
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•toftdy policy in housing. The direct financial burden to the State will be 
eased by these Boards and the State will not be required to do anything more 
than enabling them to function efficiently. 


CHAPTER V. 

WATER SUPPLY 

Water is s.s important for living as are air, food and shelter. Water is 
also a great agrait for cleansing, so necessary l()r maintaining a high standard 
for personal hygiene. An adtspiate sijp|>iy of vvholes'arie water o!" acx* ’ tnbl# 
quality should t!na’(.‘lor(‘ la* ('(msi'h‘r(Mi first among the iinproved health s(‘i-vicei 
that a eormnunity needs. It lias br'cji rf-cognised ])v Ministries of liealtli as 
one of the most im|)ortant oiojectives of fh>vernment. but W(‘ regret to say 
that the practical stej>s taken in our country, to provide water sup|:)lics ar^ 
very disappointing. 

A. Survey of existing position 

2. The report of the Health 8urv(‘y and Development Committee eontaiim 
a brief survey of ti)e number of water suf)plies in India, the [)roportion of 
population served, the (juantitie . 8upp]i(ul per cajcita |)er day, and the total 
capital iuvestiiKmt cakailated per capita. To re- capitulate, only lb percent, 
of the total number of towns in India hav(* })rot(M;ted water supplies, which 
»erve 6*15 percent, of the total population or 48*5 percent, of the urban 
population. The supplies were designed to give 2 to 10 gallons per bead per 
day. W est bengal, Madras, Bombay, the I nitcd Provinces and Delhi have 
comparatively more protected water ‘supplies than Assam, Orissa, Bihar and 
the ( eiitral l^rovinces. Mysore State and Hy d'Tabad State have more prcteci 
ed water supplies than many Iniiian [h’oviiic(*s. Dual water siiyiplies are found 
in Calcutta and in s(»m(* of tlie mills around Calcutta. .Intermittent supplies 
are the rule ; the exceptions arc tin* water su})|)Iies in some* of th<‘ hill stations 
and the supply at ljucknow. Filtration filants are installed at many places, 
but the standard of maintenaiice of these plants is generally unsatisfactory. 
We have also come across instances wdiere expensive plant has been provided 
in excess of the requirements of the situation, and instances where e.xpensive 
equipment has lapsed into disuse through sheer neglect. Disinfection of water 
is carried out perfunctorily in some pla(*es, by operators who do not seem to 
be aware of their grave responsibilities. Wati ,' works laboratories at the 
plant for plant control are only a few. These are found at Calcutta, Jamshed- 
pur, Poona, Bombay and Bang dore and to some extent in the larger water 
works of the I nit(*d Provinces anrl Bombay Province. Trie output of research 
from Writer works |>lant lal)i>ra.torie,s is not considerable and statistical data 
regarding plant operation are meagre. 

d. riH' strain on urban water supplies lias increased enormously in recent 
years owing to- 
ff) the overcrowding in the larger towns, 

(2) the influx of refugees, and 

(3) the indefinite postponement by municipalities and Government 

of augmentation schemes when they were due. 



For example, the augmentation of the Calcutta Water Supply was due in 1941, 
and the designed population liad i)ecn (‘xceeded l)efore tliat year, hut cons- 
(ruction has not becm imdertalven yet. t.)n account of these reasons, urban 
supplies oi'iginally designed on the {aisis of 2 to 25 gaiions per iiead |)er day lia.ve 
dwindled to i to 15. in their d(‘S|)ejate efforts to save water, municipalitieB 
have cut down the hours of water sup|)ly further and the public liave considered 
it wiser to remove most of the taps on the distribution 8yst(mi to l.)e able to 
catch the few drop . that may trickle down. Pumps and other water- works 
machinery have not been repaired or replaced in due time for w;int of spare 
machinery or funds in many water worlvs. In some water works, the operators 
}iav(‘ been running rapid filters without coagulants and have siiut down 
chlorinators, ainmoniators and bleacliing powder tanks for months as they have 
not been abl(‘. to obtain supplies of chemicals. The results has been a great 
ileterioration in the service rendered by existing urban water supplies since the 
Health Survey and Development Committee reported on them. Only a few 
water works are being augmented. Among these are the water supplies of 
Delhi, Bombay Kanpur and Bangalore. In most place new schemes liave been 
shelved. 

4. The deterioration in water supply has been worst p rhaps in Madras City, 
where the quantity is precarious and the quality nauseating in tin' dry months. 
And yet very little has been done to rectify t-he stati'. of affairs. 

5. In the rural areas and smaller urban areas, the watei supply continues 
t/O be as unsatisfactory as it was when the Health Survey and Development 
Committee reported. There is very little protection in the water supply, 
-as it is drawn from sources open to (contamination of all sorts. Higli construc- 
tion costs and difficulties in obtaining galvanised or black pipes, pumps, (^te., 
have slowed down plans for im|)roving rural water supplies in West Bengal, 
Madras, etc. 

B. Plans drawn up by other Committees 

6. The Health Survey and Development Committee drew up a planned 
programme for installing water supplies in India. Their target was to provide 
50% of the population with safe water supplies in 20 years, and to exteiul it to 
the remaining 50%^ in tlie m'xt 15 years. They recommended that tlie expen- 
(iiture should be (uvided about equally Ix'twecm urban and rural supplies, tliat 
work should be commenced only after due investigation and location of suitable 
and adequate sources, tliat the first five years should be spent in organising the 
investigative and executive machiimry, and that a Water and Drainage Board 
should be established in each province, consisting mostly of scientists and 
administrators, to establish priorities and standards, promote research, ensnrij 
the allocation of funds and facilitate the continued implementation of a steady 
policy by Government in the provision of water supply and drainage till the goal 
was attained. The Committee’s plans for water supply were integrated also 
with their plans for other health servi(N:is in that they planned to provide and 
maintain 100% water supplies in tlie primary and secondary health units, which 
were to be established, through a pubiic health engineering organisation which 
was integrated with the rest of the health department. That Committee also 
planned to evolve more or less uniform standards and to ensure progress in 
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implement ation of their plans for water supply through a system of grants-in-ai(f 
from the Central Government. The expenditure recommended was at least 
Es. 14 crores per annum for 20 \-ears for undivided India. 

7. Unfortunately, these jilans of the Health Survey and Development 
(Committee have not been a(‘ce[)ted by the Provin(*.es the ( 'e.ntre. Health 
Ministries have not sliown suiheient practical interest or initiative in getting 
funds allotted and securing personnel and materials for promoting tliem. The 
Centr;il Government itself lias no public health engineer in tlie Ministry of 
Healtli and no system of grants-in-aid or loans to induce Provinc’.es to promote 
new water supplies or improve (existing ones. In the Provinces too, tin* Ili'alth 
Ministri('s have not achieved much. 

8. The Madras Water Supply and Drainage (h)mmittee have drawn up a 
plan lor provision of water supy^lies to all urban areas witliin ten years, but 
their recommendations have not lieen taken up yet. Bomj)ay and tfie United 
Provinces have some post-war schemes to be implenienterb Much greater 
zeal should be shown by Health Ministries in the promotion of water supplies 
than now. 


C. A positive plan 

9. Ir^ tluvse depressing (• ire urns tan c.crs we ma.y be pardoned for hesitating 
to suggest' ()lans and targ(‘ts. We would earnestly plead for more active 
interest nu the part of Central and Provincial Governments in the provision 
of wat(‘r sup|)iv. It is through their n 'tive interest tliat presidency cajjitals and 
hill stations got water supplies in the past. It is only with their active interest 
that this erving need of the rural and url)an people can be met. Water supply 
for health is not a, luxurv or a welfare service. It is as urgent as watevr supply 
for irrigation in the drive for food production in many localities. 

10. \\T are suggesting the following modest plans, taking into coasidera- 
tion tlie u rgency of other post-war plans and the scarcity of money and materiaLs. 
We hope that they will be carried out in full within five years. They are elastic 
enough to accommodate any variations desired by provinces. 

11. In view of the rapid deterioration in the water supplies and in the 
living conditions in towns of over 50,000 population, we recommend that the 
improvement of existing water supplies or the provision of new supplies in 
such towns should be taken up immediately. As new houses have to be built 
mostly in these citi(‘S to relieve the present shortage of houses, the improvement 
of their water supplies is an essential pre-requisite. They should be brought 
up to standards suggested by us in a later section. We cannot say anything 
about the order in which improvements to existing water works should be 
taken up. Naturally these works in which the strain due to wear and tear- 
of machinery has reached the danger point and those which serve populations 
more than 2^% in excess of the designed populations should be taken up 
earlier than others. T1 h^ initiative for efbvding improveTmmts may not come 
from niunici|)alities, as they have limited r(‘Sourc(\s and limited vision. The 
heath and living conditions in larger cities are of more than local importanc-e. 
They have repercussions on the neighbourhood. Hence , we would urge Gov- 
ernment to look into the question of improvements to existing water supplies of 
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towns over 50,000 on their own initiative, and arrange to effect tiiora irrespecti 
of whether tiie municipalities concerned agree to them, llie luoviiicial Gov- 
ernments should increase the normal grant for such purposes, and the Mmt,ra 
Government should advance loans to 1‘rovinees lor inmu-nig s;.rd. »<-he|nes 
The total extamditure involved can only be guessed. W e think it may be abe u , 
Rs 30 erores, to be mcurred in five years in order to kee|) pace with the liousmg 
proiects. 'I'he tlnancial Imrden of R,s. 4 to 8 erores a year nia>' la- slurred as 
follows - the Central Government may give a grant-m-aid ol 10 ot Iheyost any. 
a loan to the Rrovincial Government, concerned equivalent to 00' ., (4 tlie cost. 
The Pr(.ivineial Government may in turn give., ni addit ion to the * y' 

emment’s grant-in-aid of lO'Xe » ‘‘"*1 

the cost to the municipalities, and get the work com|)leted departmciitally, 
waiving half the departmental charges for investigation and execiitKyn. Wo 
uhderstand that, in West Bengal, tlierc' are municipalities, lug and small, which 
are not in a position to undertake water supplies even wuth two-tliird graiit s-in- 
aid froiri the Provincial GovernrricTit. 


12. Prot(,‘cte(l water Bup])lies should also be installed in housing j)roj6cts 
for the accommodation of disTilaced persons. The, cost should l.e sliared equal- 
ly between lire Provincial ami the ('entral Governments. Here t.oo tlie f.-entral 
Governmeid can a.dvanc.e a. loan to provinces to eovm- tlie latter's sliare of tlie 
cost. The cost ma \' be kbont Rs. 1 8 erores to lie spent, ni live years. 

13. We also recommend that eveiq' [lilgrim centre in India wliicii i.s likely 
to attract more than 10, OOP pilgrims in a year should be provided within five 
years with a piped, protected wat.er supply. These pilgrim centres are tlu' focal 
points of epidemics and ha vt‘ Ix'cn t!a‘ ca,use of worry to hf^alth departnumts i(,>r 
dcc-adcs. Wlierever protcc,t(‘d water sv!])]>ly lias Ixxm int iodiicod, the control of 
water-borne epiidemics has become easier. Gaya. Puri, llardwar, Kurnkshetra, 
Tirupal.i, Rameswaram, etc., have all been jirovided with protected water 
supplies. 8onie of tliem require iiiqirovenH'nts. The cost of fbese water 
supplies should, in our opinion, be borne by the Provincial Government. 1 n the 
c^e of certain centres of all-India importance, the Central (Tovcininent should 
give a grant-in-aid of half tlie cost to the Provincial Government. We are un- 
able tio guess what the cost will be. Till the Provincial Governments ar able to 
complete these water supplies, we suggest that their public health engineers 
should maintain lorries fitted \^^ith pumps, filters and disinfection plants with 
sufficient staff for ])iitting up tem])orary water supplies in th(‘ held through 
storage tanks and public stand-posts. The ( ^intral Provinces Government have 
already organised this service satisfactorily. 

14. Next in importance we wT)uld suggest that at least 75% of the po pula- 
tion, both urban and rural, be provided with safe water vsupplies (and hygieiiic 
arrangements for disposal of excreta) in districts where cholera is endemic. 
Some amount of useful v/ork has already been done by the Governmimts ol Lcngal 
and Madras in the provision of rural water supplies out of a ruial w ater supply 
fund that was created in 1950, but the work has been nullihed by the absence 
of a State maintenance service for the wells and tube-wxdls put dowui. Ivural 
waiter supplies were entrusted to wrong agencies in many cases and, as one 
Honourable Minister told us, water w^as poured into some of the wells at the time 
of in section of the district revenue authorities. Such failures should be avoided. 



48 


W« suggest that the provision of water supplies for all people in districts having 
endemic cholera bo taken up first in those districts where the mortality on 
account of cliolera, over a decade lias been 100 or oVfU per 100 000 
per annum. According to the IJr-alth Atla.s of India, these districts are (Jonda, 
Hamirpuf and banda in tJie United 1‘roviuces ; (laya and Bhagalpur in Bihar; 
^4-1 arganas and Jiooghly m West Bengal ; Cuttack and Balasore in Orissa Drug, 
Nagpur ^\ ardha, Veotmal, Akola, Amraoti, Buldana, Betul, Julibulpore and 
Hoshangabad m the Central Provinces ; and Kliandesh in Bombay. Of these 
Oaya, (.attack Amraoti and Buldana are tlie worst affected and should receive 
the lughest priority. In tlie.se districts, the Provincial Government should 
Jaunch a programme of ].iped water supplie.s for all towns (i.e. units having 
population of 5,000 and alicve) and supply from wells for all villages U.e. units 
having population below 5,000). The wells .should be fitted with pumps as far 
as possible and there .should be a sulTicient miniber of wells evenly distributed to 
serve the people In a later .section we .shall .state more precisely the desirable 
•tandariJ^ of sufficiency and spacing of sources of water supply in the rural 
weas. Ihc co.st of water supply in these areas should be borne by the Provincial 
Government and the Central Government in the proportion of 2 to 1, and the 
Provincial Government should also undertake the maintenance of the.se water 
supplies. Ihe population involved is nearly 30 millions and nearly 90% of 
them live m rural areas. It may be possible to provide water supplies a* a 
cost around Rs. 25 crores in five years. The Central Government should set 
ru* ‘^^^res a year for water supplies in cholera-stricken districts 
and out of these funds contribute one third of the actual expenditure on water 
supplies m these districts if the Provincial Governments contribute two-thirds. 

16. At the sanie time, the jirovision of wat r supplies in areas of great 
water scarcity should be taken up. These are in the ceded districts in MaLs 
m the famine-stricken districts of the Deccan plateau, at Ahmedabad and in 
many parts of Kathiawar and Rajputana. 1'hey are also found in small patches 
in otlier district .. It will bo expen iveto provide piped water supplies of the 
iwual standards m these areas. However, a planned programme should be 
oUowed m providing drinking water to these places. Water-supply to these 
places should be linked up with irrigation jirojocts and hydro-electric power 
projects m the neighbourhood. Wdienever water is taken through these tracts 
m the fir.st consideration should be tu provide a water supply to them, 

blectrificatioii of rural areas deserves special consideration as it generally facili- 
tates the provi,sK>n of a piped water .supply. We are unable to guess what the 
projects will bo, but consider that provinces should set apart 
.adehuitesumoudi year for .suc.h expenditure. If nece sarv, the CeiRral 
(Tovornment may advance loans to the Provinces concerned. " 

If). In addition to the above, if an all-round intensive health programme 
IS taken up by any province on the lines of the Health Survey and Development 
^ommttec Report, it should include the provi.sion and maintenance of water 
.supply in the area to be developed. This impersonal health service should be 
integrated with other personal and impersonal healtli services, in order to 
bear fruit. We are unable to say what the cost of this proposal will be as it 
depends on the rate at which the health services are to be intensified in parti- 

oular areas. We wish to emphasise however, that the development ofprimaiy 
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health centres should not be undertaken without inclusion of suitable personnel 
and sufFicient rnonoy for iniproviny the water supply and excreta disposal. VVe 
tind suoli lop-sided |)rojeoi.s ludny [)ut up, and wisli to warn tlKur asithors tliat 
the results are bound to be disappointing:;. 

17. Even the short- tenn plans outlined in the preceding six paragraplis 
will require a strong organisation in public health engineering in tlie Ministry 
of Health. This is lacking in some provinces now. We are of opinion that the 
proper place for public health engineering is in the Health Ministry. The 
question as to how it should be organised and how th(* personnel sliould be 
trained will be discussed in a later cdiapter. We are of of)inion that water- 
i'UppIies and other public In^alth engineering works c;an l)e designed and main- 
i^iined satisfactorily only by engineers trained to assess and appresdege the 
}mblic health implic^ations of the works tli y are ca-lled upon to scrutini e or 
build. This duty cannot be discliaigsM satisfactorily b} the engineers in other 
fields, such as irrigation, highways, railways, electricity or mechanics. Nor can 
it be discharged by the medical officers of health who should be relievt^i of thifl 
duty so that they can devote more tiirn*. to other pliases of health work. We 
are of opinion that, in tlie present stat(‘. of our country, the public*, liealth en- 
gineer should be entrusted as far as possible with tlie main resjiorisibility for 
construction as w(H as design of works pertyaining to his profession. This obtains 
in other fields of (‘ngineering in India. The man who designs should l)e allowed 
I/O build so that he may subdue impractical idealisms and take respor\sibility 
for the failure or success of his design. We do not fully agree with the view 
expressed by the Health Survey and Development (/ornmittee (para. 18, page 
252, Volume 111 of their Report) that tin*. Public Works Department will bw 
concerned with the construction and maintenance of waterworks and drainage’’. 
This system has not been very successful in the past and we have not yet reached 
the stage where our public health engineer can remain only an ex|>ert cf)nsiiitant 
and critic on environmental hygiene problems without executive responsibility 

18. We reconirnend that plant control lal)oratori(‘.s should be established 
in all important water works, so that tlie qualities of the artielt* manufactured 
and supplied may eonform to standards, just as it is done in other industries. 
These will not cost much money, but will |)rovide the means b}' winch the 
operator will keep a constant watch on the (‘Jlicieney of his [)lant a fid adjust the 
production process. He will do so not out of fear of an exte‘rnal authority but 
out of an internal urge to comply with a standard that lie is familiar with. I he 
♦rccasional collection and examination of a sample of water by the provincial 
laboratory is the only check on the (juality of water now. It should be the 
means of corroboration by an independent authority of facts that the operator 
can find out for himself in his laboratory. By establishing these plant controi 
laboratories, valuable operating da^a and statistics can be collected and funda- 
mental research promoted. 

19. The establishment of plant laboratories should be preceded l>y a 
fciystem of training for plant operators. 

20. As a long-term plan to be cornpieted in 40 years, we would suggest the 
extension of the benefits of protected water supply to at least 90% of the 
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population in India. We would have suggested 100% but are aware that seldom 
doe ; human planning suoeeed to perPeetion, 

dl . Assiuning that their target in respect of water supply will be accepted 
and that llcnr |)l;in for providing water supply for all within 35 years will be 
imple;n)eiit(M), the llt^altli Siirv(^y and l)evado[)nient Committee recommended 
the setting ii|) of (t‘ntral aiid IVovinciid Water anfl Drainage Boards to ensure 
continuity of policy, hnding of funds, continuity of planning, etc. The Boards 
were to consider the constuvation, use and pollution of water on the basis of 
river basins. We are of tlie view that these 1 boards will serve a useful purpose. 
The programme set out by the Health Survey and Development (A)rnmittee 
seems too ainbitioiis in present-dav conditions ; we have drawn up our short- 
term {)laus on a much more modest l)asis. If (Tovernment can declare its 
poli(*.y on tliis luisis and resolutely tind funds, the function of the water and 
Drainage Boards will be fullilled. If not, they will be the bodies to plead with 
and urge (government t^> adopt this policy and implement it. 

22. To sum up, our recommendations for a five -year plan are as follows - 

(a) To install new water supplies and improve existing water supplies 
in all towns of over 50,000 to check the raj)id deterioration of urban 
water supplies and aid tlie programnu' alrtMidy set out for new 
housing (para, 11) 

(h) To install protected water supplies in housing projects for the 
accommodation of displaced p<Tsons (para. 12). 

(c) To provide protected water supplies in all permanent pilgrim centres 
iri India (para. 13), 

{d) To provide protected water suppliers to at least 75 % of the people in 
dist ricts where cholera death ra,t<‘S hiive laum 100 or over peu 100, 000 
per annum during the last t(m years (para. 14). 

(e) To provide protected water supplies in areas of great water scarcity 

(para. 15). 

(f) To develop and maintain water supplies in areas (covered by health 

centres where intensive personal and impersonal health services 
are being developed (para, 16). 

In addition we should — 

(t) establish plant control laboratories (para. 18). 

(it) organise the training of plant operators (para. 19). 

(tti) organise public health engineering services on a strong and sound 
basis in the Health Ministries and to entrust them with the respon- 
sibility for design, construction and maintenance of public health 
engineering works (impersonal health services) (para. 17.) 

(♦if) plan for gradual extension of protected water supplies to 90% of the 
population in 40 years (para. 20). 
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23. The financial implications of the five-year plan outlined above are 

(»■) Probable expenditure by the Central Government of Rs. 5-05 crores 
per annum as grants-in-aid and Rs. 10-70 crores per annum as loans 
to provinces. 

(m) Probable expenditure by Pnevineial ; lovenuiv.Mit-. of Rs. 8-72 erore> 
per annum as grants an<l Rs. :P0n ero,.-s per 'Annum as loans to 
munici])aUtios -a total expenditure of Rs. I I. • ei ores, out oi which 
Rs. 10 - 70 crores will represent loans troin the (oentnil (Tovcrnnien . 

21. The imTilenr-ntation of this prou:ra.inme will have immediate re.sults m 
facilitating the housing programme, and will go a lon.g vvay tov\ .irds 
of cholera^ typhoid. ,lysente,ries, etc. It will also help m the evolution ot 
uniform standards of design, e.onstructimi ahd operation m wat-r works muK 
the stimulus of a system of gra.nts-in-aid. 

D. Standard 

25 There is a coiisiderahle lack of uniformity in the standards of desipi 
and operation of pnhiic water supplies, even witlnn the same provinces m India 
Wc recognise that, then- are many local limitations. Still, we ; 

there should be, a targ.-t standard and a minimum standard to lui lulhlled h\ 
public water supi.lies. There are British and .\mene,an stamlards ol -luality and 
quantity for the guidaiie.e of designers and operators, bid soiuet .mes t.licsc 
have to' be modified to suit varying c.onditions in dilTereiit parts ol our country . 
Our ri OonunciKlations arc as iollows, 

2G. The objective of a public water supply should be to sii|)ply wa,ter 

(a) that is absolui.ely free from risks of tramsmitting disease i,s plea, sing 

to the ,senses ami is suitalile for eulinary and laimdnrig purpo.scs, 

(b) in adequate quaiititv for all domesfte and |tublic purposes foi at 

least a geiieratioii (thirty ye.ar.s) from the fime of mst.dlatiou, 

(c) with the least, possible yiliysical strain to the eonsuniers taking into 

considcrati'in the local circumstances, and 

{d) for at least 95'/o of the time. 

As regards (u), freedom from risks is comparativi-ly mere unportent than 
physical appearance or hanlness. Safety is an obligatory si amlard, and physical 
and chemical qualities are ojitional within a range. 

Clause (c) covers the problems of distances of welfs and tube, wells, the 
physical strain of lifting or carrying tlie water, the choice tietween public taps 
Ld private taps in a piped supply, and the choice between manual pumps and 
pumps operated by power, etc., in small public supplies. 

Clause (d) covers the quc.stion of adecpiacy of storage reservoir, s and sources 
of supply and le,ss rigidly, the hours of supply, duration ot hreak-<h>wn tiiat i.. 

tolerable, etc, 

27. In general, a piped water supply is preferable for emirm unities of over 
1000 as it is better adapted for fulfilling the above objective without senou.s 
economic strain. In any case, it should be con.sidered obligatory for communi- 
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ties of over 10,000 in the long-term plan. For smaller rural communities, a 
Irom wells or tube' wells may be provided if they are suitably protected 
against contamination and are maintained in a usable condition. 

Piped ivater supplies, 

2S. lhp.‘d water supplies should be designed to provide water in adequate 
quantities for ; - 

(a) domest c purposes, such as cooking and drinldng, bathing, washing 
and flushing of closets., 

(h) public purposes, such as street washing, flushing of sewers, watering 
public parks and supplying to certain public buildings, 

(c) industrial and commercial uses in towns, including air conditioning, 

(d) an:mals used for agriculture, milk, transport, etc., 

(e) fire fighting, and 

{/) normal waste (which is rarely below 10% even in metered supplies). 

29. As every one of these items depends on the size, the economic impor- 
tance and the standards of living of the community, we suggest the following 
optimum standards with a maximum permissible variation of +20% for adop- 
tion by different communities : — 

(1) for comrauriiti<is 1000-5000, in the absonce of seworaeo, pro- 15 callonfl per capita 

vide. per day. 

(2) for comm, unities 50t)0-20,000, in the absence of sowerage, 20 gallons per capit'!- 

provide. per day. 

(11) for communities 20,000-50,000, in the absence of sewerage, 25 gallons per capita 
provide. p.,r day. 

If 8 '(W ^rag > is cent >mplatod for those communitio.s, add an extra -5 gallons per capita per day. 

(4) for communities 50,0v>0-2{>0, 000 provide . . .. ..40 gallons per capita 

per day. 

(5) for communities ov >r 200,000 estimate n^quiremonts in respect 45 gallons per capita 
of industrial in I e >mm Tcial us 5S, including air conditioning per day. 

in detail and add it t*> 4(> or providte 

In the case of rural water supplies from dispersed sources, such as wells or tube 
wells, they should be capable of yielding at 1 ast five gallons per head per day. 
The optimum number of sources would be one for not more than 150 users and 
at a distance not greater than two furlongs from any house. The minimum 
number, even under extreme stress, would be one source for not more than 500 
users, at a distance not greater than six furlongs from any house. 

30. Provision for fire-fighting should be made in the case of water supplies 
for communities of over 10,000 as far as possible and for communities of over 
50,000 without fail. About 25% of the requirements in America is considered 
sufficient in our country considering the nature of buildings, the occurrence of 
fires and the small number of buildings insured against fire. 

31. In designing water supplies for the future population at the end of a 
ter m ol years, tlie normal lag between design and completion of execution should 
foe allowed for. In our country, this lag has rarely been less than five years and 
has often been 10 years. Before a scheme is taken up for execution, the desi^ 
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|K>pulation should be checked and, if the actual population has approached it or 

exceeded it, the design vshould be immediately revised. We recommend that^ 
in future, the time-lag should ordinarily not exceed two years and, even in 
(exceptional circumstances, not exceed five years. A decision should be taken 
(piickly on each supply. Augmentation o;’ improvement of a water supply, 
when due is more likely to be put olf by a small community than by a larger one, 
owing to dilferences in financial resources. Hence the term of years for which 
a small water supply is designed should be shghtly longer. We recommend 
Ae following terms of years as the optima for design purpo8(‘s in India : — 
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There will, however, be many cases, in which these periods may have to be 
varied to suit loc'al conditions. 

Water supplies should be designed to give adequate pressures at the 
consumer’s end and ibr fire-fighting purposes. This will depend on the height 
of buildings in the town. In towns of over 200,000 or whcTe buildings of three 
or more stories ar(‘ common, tht^ mi ninium residual pressurf* should })t‘ 50 feet, 
in towns of pojmlation betwiam 20,000 and 200,000 or where two-storied build- 
ingvS are common th(‘ minimum residual pressuni should be 35 feet. Where 
one-storied buildings are common, the minimum residual ])ressure should be 
22 feet. If absolutely necessary, these recommended standards for residual 
pressures may be relaxed by reduction of eight feet. 

33. The provision of pure and impure water supplies si(h‘ by side in the 
same area carries with it grave risks to public health and is not justifiable. 
Such arrangements should not be permittecl in new water supplies, and should be 
rex^tified as early as possible in existing water supplies. 

34. Intermittent water supplies should be discouraged as fiir as possible. 
In our opinion, they result only in dissatisfaction, waste of wfiter. inequitable 
distribution and risk of contamination of water by back syphonage or insiiction 
during hours of low pressure. Intermittent supplies are also open to the ob- 
jection that tlie flushing of closets is interrupted and the fighting of fires is 
impossible during the hours of interruption. It has been demonstrated recently 
at Lucknow that the water- works authorities can successfally supply water all 
the 24 hours, educate, a community used only to intermittent supply to adapt 
themselves to continuous supply and reduce their consumption. Even in 
intermittent suppliers, a judicious readjustment of the hours of supply will 
reduce waste. 


35. Cross connections between public and * private supplies should be 
cl i sallowed. 

3f). Mains slioiild be designed to supply the inaxiinuin requirements of 
water, taking into account the ]>rol)able fric^tional resistance 8 to 10 years after 
])eing in service. Siqqdy mains should be designed for a minimum carrying 
capacity of 140 to loO^/o ave rage daily rate of siiT)p]v. Distribution 

mains should be d('sign('d with a minimum carrying capacity of ^25% of the 
averug(‘ rat(‘ of bo' [iopulation. over 50,000, 250‘b. ^>f tlic average rate 

ui sup[)l v'' for ]>o pulations of 5,0t4) to 50,000, and 3002-) of the average rate of 
siif)]>b/ for ])opuiations under 5,(H)0. If supplies are (hesigned to o[)erate 
iiit< rmiUc'iit lA'. tlie cerr\ ing (‘a]}a('ity of the main should be bccsed on tl.e number 
of lionrs during which llu‘ day’s su|)]>Iy is |>roposc(l to be given, and increased 
by 50'X). 

Tlie minimum carrying ('Opucity of a dr Iribntion main should be at l(‘ast 400 
gallons per minute where pio\ isi^>n is ineleded lor jlre-ligliting. No main less 
than four iiiehes in diuinelcvr sliosdd b(‘ allowed in luisiiiess areas or where 
pr(»vision (‘or tin^-figiiting is eoniem{>lat('d. This resirieiion may be relaxed 
in easi^c. of small watei •su[)pUes and temporary water suf)plies. 

37. Tlie design of distribution systems has no(/ reeciveel t lie cari^. it d(‘scrve8 
and we find that, in many towns, servi(‘e eonnections are taken in exx^ess of the 
carrying capacity of the system. W’e recommend tlu* adojition of tlie more 
refined techniqincs that are availalih* now, such as ‘‘ Hardy Cross Method ’k 
“ Method of Sections ”, etc., to cheek tin* design of distribution systems and 
also field tests to varify their actual pressures and caiTying capacity. 

38. The residual jiressures specified in paragraph 32 above should be 
available under the worst conditions of: — 

(a) peak draw-off. and 

(/>) average draw-off and fire-fighting at the same time. 

]>.] )(^s and mains should l>e design(‘d as far as possible with staiuiard specials, 
and the number of special sfieciais ri.ajuired should be reduced to tin* absolute 
iiiinimum, in order to reduce costs and delay in procurement of materials. 

3t). [h'vices for measuring and reem-ding the flow and picssure of water 
should b(^ proviihal at sultalili* points to ena,l)h‘ the operatra- to maintain statis- 
tics about consiim[)tion and trace waste of water. 

10. The treatuumt of water in a ])ublic \vater supply should be adequate, 
but stiietly limited to tim neecssitres of each case. laixiiry ef[uipment or 
luiiu i'c: Siiry e([uipment she aid not be installed wlam the quality of the 
ravv watvs’ does not warrant it. VVe have seen ammoniat ion units, lime-dosing 
equipment, rdx*., being ordcr(.;d wdthout consideration of the quality of the water 
and otiii r essential things Ixving omitted. 

As the forinnost aim is to jiroduce a safe water, eificient disini’ection of water 
should be provided for in all supplies excefit those where the source is unquenl 
iionably safe (as from deej) tube wells, completely protected springs, etc.) 
However, if there is any risk of contamination in the distribution sy6t#iiii, dtb** 
infection should be provided for. 



The extent to which settlement, filtration, etc., are carried out should 
depend to some extent upon the size and resources of the community and its 
own tolerance limits. 

We sugi^est that water purification plants slionld be (hisigned s^) as to make 
use of local materials as far as possible. 

We wish to remind defigners tiiat intermittent water supplies gouerafiv 
require a larger design ca,pa(aby m filters, ete., than would otherwcsi' be necessej y, 
and that th!‘V result in livexvier cagiital outlav. 

We liav(s noticeil a lack of unifo:-uiity in pnxeedures adopted ni ridl'erviu- 
laboratories in the baeterioiogicaJ (^xanilieition oi' water. The (piaiit iti^ e es( iaia- 
tion of the most probaJiie numixu's ol (s)ulomi orgiinisnis l)V tie* .sliireLiol 
procedures of the British Ministry of He:dtli or the Ameriisui Publie Ilealtii 
Association is, in our oihnmic the fsest way of judging about i lie i,Kietei:ioiogica.i 
quality of a |)ip<'el wat/ur siqiply. hjvauy water works sup|)lyHig nioie Uiaii two 
million gallons jxn* dav' sliould, in our o{nnjon, have a laboratoi v aici pcf sieniu'l 
suitaible fbr (cirrying out thesis tests a,nd recording results within luv \s al er works. 

iriiis iaborattiry should als^o br* ••'piipped wsi,-h aaipa ratals ioi detenuimfig 
turbidity, colour, [dl, alkalinity and acidity, optimum dos(‘s of coagulants, 
hardiuiss, cliioridiss and residual (*hlorine. 

It is preferable to equip tln.^ laboratory also for carrying out detailed 
chemical and microscopic examinations. 

Some relaxation ol pliysical and chemical standards, but' not of bacteiiolo- 
gieal standards, recommcruled by the Amencafi Ihiblic* Ibsalth Association 
may be allowed in the ( ase of water supplies for communities oi' less than otfOdO. 

In the case of supplies to temporary fairs and festivals, we sugg^est rigorous 
and continuous chlorination of water from surface sources so as to leave at least 
0‘d parts per million of residual chlorine. A portable purification jhant on a 
trailer will be usebil. Even if filtration is not carri^ai out, at least efbadive 
disinfection should be carrieil out in such (‘ases. In the Ciise ea ^v'U !s(H(*‘i'igy 
rural wa,ter supplies from dispersiMi soure(‘s, at^ least Tr/g, ol a;inq)]es ec-lh et'cl 
and examined may be ex|)eeted to have an M.T.N. of less than 24 ^4)lii*orm 
organisms ]>er lOOe.c. Mowever, niore rs'haivee s.nould be |)!ae<'(j -ip* si iiiei leKif-. 
of preventing (‘ontamination than upon disinleetion. (Iround water js jwe 
fenible as it earnes less risk ol cientainina) aui tnan siiriaee v\ aeer. A sauitai v 
inspection is more valiiabh^ than a st ray bact(a4ologir*al iindmg. evudlary pro- 
te(dion of wells, sealing of tiu'ir taps and f>rov 5 Sion ol pumps ior raising iIjc 
ground water iintoiiched by hand should oe adopted. 

41. Clear water reservoirs and service reservears in water supplies shmiid 
not be accessible for (amtaininal-lon. We would not- have rnentioned this if 
we had not noticed examples wh(‘re tfn.'> lnnd.imental principle v\a-. not. >1) 
.serv ed. 

The capacity of service reservoirs should lie design'd in relation to the ra^a 
of supply and draw-off and with due consideration of the possibilities ot fire 
deoiandB when the reservoixB are only partially filled. 
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Water may be distributed through street stand-posts in pilgrim centres^ 
feirs and festivals, in small water supplies to communities of less than 5,000, amd 
to the poorer sections of tlie community. The stand-posts should be provided 
at the rate of one for 80 to 150 users. In course of time, as house connectioni 
develop, the nnmber of street stand-posts should be reducedi 

Wlu're street stand-posts are used, we recommend the use of closed street 
tanks and waste prevention devices wliich do not involve much muscular strain. ^ 

Even in cases where water is supplied only through street stand -posta, 
the mains should be designed with a carrying capacity adequate for giving house 
•onne(itions in future. 

45. 'rh(‘ risk of ini- Is to water tanks in h.ouses and pul>lie cattle waterin|; 
troughs goltiug submerged and allowing l>a<'k syphonage should be eliminated 
exunf)letely by providing overtiows below tiie level of the inlets, even when they 
are fitted with ball valves. 

44. Water supplies to large consumers should be metered and charged for. 

A tap rate may be introduced for small consumers, although it is not so fair a 
system as metering. 

45. Water works accounts should be separated from other municipal 
accounts and a sinking fund should be created out of water works revenue for 
replacement-s and to pay off loans, etc. 

46. A system of , sampling and i xamination of water should be (iesigned 
and followed for every water works according to its size and importance, so that 
the efficiency of treatment may be watched and a regular supply of bacteriolo- 
fically saf(‘ water may be ensured at all times at all points of the distribution 
system . 

47. Complete statistics should b(‘ maintained in every water works 
regarding quantity of water supplied, quality of water, materials used, cost of 
operation, revenue, etc.. These should be published. 

E. Materials required 

48. The greatest handicap to the construction and maintenance of water 
works today is the lack of matejrials. (kist iron pipes, specials and valves 
galvanised iron pipes, pumping machinery, cement, bricks, steel and chemicals 
(such as alum and chlorine) are all in short supply. 

49. About 70 to 80% of tlie cost of a water supply goes into pipes. These 

are particularly unobtainable. There are only two pipe factories in India for 
manufa(‘turing cast iron pipes, in addition to one small pipe factory at Tata- ^ 

nagar. The ilhadra vathi pipe ffictory has a total capacity of only 7000-8000 

tons |)er annum and its entire output is taken up by the Mysore Statx*- for its 
own needs. Its output is booked for some years. The Isco Stanton pipe factory 
at Kulti manufactures cast iron spun pipes up to 12" inches in diameter. It 
manufactures larger sizes of straights and all kinds of specials by sand- 
moulding. Its total capacity of 6,000 tons per month is split amongst cast 
iron railway sleepers, sugar rolls, and pipes and specials. Actually the factory 
is producing only 2,000 tons of cast iron pipes and specials a month. We 
understand that there is a lack of balance between pipes and specials that 


67 


orders for special specials are unduly large, that the highest priorities, have 
been given to the Sindhri Fertiliser Project and the Delhi water supply, and that 
even articles manufactured cannot be cleared from the yards quickly enough 
owing to lack of transport facilities for customers. On the other hand, there 
are water supplies which have been completed for over a year but cannot be 
put into commission for want of one to live specials. 

50. This is a most unsatisfactory position. New water supplies cannot be 
built according to any plan if we depend on a single factoiy for supply of cast 
iron pip(‘S, and that too of small capacity. We cannot and should not import 
last irf)n pipits irom abroad owing to the urgent need for conserving foreign 
(exchange for other purposes. 

51. Our short-term plans envisage an expenditure of about Rs. 15 crores 
a year for fi ve years on water supplies. At; least Rs. 8 to 10 crores a year will 
be s})ent on cast iron pipes, and we need a minimum of about 150,000 tons of 
these pifies ])er annum. This demand will be kept up over a number of years. 
The present outfiut is only 1^4,000 tons a year. (Government should take 
immediate st,e|)s to put ij[) cast iron ]>i})e fact ories of a (aipacity of 12000 15000 
tons pin* rnont II We un lerstiind that tliis ain lie done with a capital outlay of 
abo!it Rs. 2 crores and witlnn a jieriod of aliout 18 months. 

52. The cafiitial i‘X prndit ui e will be (idly covered by tlic value of the output 
in two to tliree years, ddiis is a, K(*y industry, and we UT'ge most emphatically 
tliat (Tovernment should take steps immediately to do this within two years. 

53. The laj*ger water works ',vill recjuire stead pipes. I^lven smaller water 
Wvu ks may use steel ])ipes on aeeoiint of economy and faise of transport. About 
40,000 tons of stexd ]:)ij)es per aTmuin can l)e consumed on water supplies. We 
i ceommend that the prod motion of ste(‘l sheets and maTmfactu re of steel f)ipe8 
sliould be promoted by Government immediattdy on tlvis basis. 

54. Galvanised iron and wTought-iron tubes are not manufactured in India. 
They are practically unobtainable to the public, and obtainable only in limited 
(plan titles to Government departments, industries, etc., after protracted delays. 
Tliese are essential for rural waiter supplies from wells and tubes wells, and 
equally so for house connections in urban supplies. If our short/-term p 'ogramme 
is carried out, it will result in a consumer demand of the Value of about 
Rs. 1’5 crores per annum of galvanked iron and wrought iron tibes. A tube 
mill of a capacity about 15,000-20,000 tons per annum will be necessary and 
we would urge that this should also be arranged by Government within the next 
two years. 

55. Government should also facilitate the import of the larger sizes of 
]»umps and motors for water supplies. Smafer siz(>])nmy)X diese^ engines and 
motors are being manufactured in India. If their outputris increased, it will 
be helpful. 

56. The production of chemicals used in winter purification, particularly 
chlorine and alum, should be increased. We envisage that India can consume 
ultimately about 4,500 tons of chlorine per annum on w’ater supplies alone. 
She will consume about 800 tons of chlorine per annum on water supplies wheu 
the short-term plan proposed by us is carried out. The present consumption 

AmMofHealtb 



58 


on water supplies is probably about 300 tons per annum. Chlorine is an im- 
portant chemical, used for general 

Ld paper manufacture and for the manufacture ot D.D.T. ihe production oi 
chlonne will therefore have to l.e stepped up mimediatcly 

all these requiremotvts. Data about present production arc, kept somewfiaT 
secret by vLted interest. One of tlu^ leading chlorine inanulacturers was 
non-co-opemtive, when w(> wished to inspect his factory. Ihis m 
We would urge Oovernment to organise and encourage increase 
chlorine, in the countrv and bring .lown its T-nce to levels more in consonance 
witrtho prevailing in other countries s-i that the , ismtection of public wide 
^ 1 ) lies nil V be carravl out cheaplv and elKeiently. W e uiuierstand that 
t .,r »lm„ i, ..nlv C«,o to 7,nlH. ton. m T,« 

Thoro w‘is serious shoriuge of tins im})ortant chemical during ilu' ^ 

probable that the demand for this ehemie.al will he about 

tons per annum when our short-term plan is implemented. Increased pro 
duction of alum should also be organised by Government. 

57 Many other chemicids may be required for water supplies, such as 
ferrous sulpludc, ainmoinum sulphate or chloride, zeolite, lime, activated 
charcoal, copper sulphate, etc. 

58. Specifications should be standardised as far as possible for the, supply 
of chemicals for public water supplies. 

59 Though we have placed the section on materials after plans, the supply 
of materials should be ensured before undertaking execution of plans. 

F. Personnel and organisation 

(iO The impl''meiitati. .nofthe short -term programme outlined by in- 
volves the expenditure of about Hs. 15 crores a year on new works and the 
periodical inspection of e.xistiiig water .supplies is also essential, fhis f.alls t i 
a stronv organisation m the Health Ministry of each province to undertake 
investigation, design construction, maintenance and inspection h or reasons 
already stated, we arc ol’ opinion that the .senior officers engaged in this work 
shoukl be specially trained unless they have sufficient experience m public 
health engineering. 

61. There should be, a Chief Public Health Engineer for each provinc^ 
qualified by training and experience for his special duties, with sufficient sta 
at headquarters to enable him to discharge his advisory, executive and researc 
functions. He, should have a laboratory and funds for experimentation and 
promotion of research, tools and plant and staff for investigations. He should 
also have a wing equipped for organising water supplies to temporary gatherings 
of people at short notice. 

62. The Chief Public Health Engineer should be ex-officio Secretary to the 
Water'and Drainage Hoard, if it is constituted as recommended by the Health 
Survey and Development Committee. 

63 The Chief Public Engineer should initiate and control the design 
construction and operation of all public water supplies in the 
should give technical assistance and advice on water supply 
charge or on a nominal fee to local bodies. If he finds that a local body other 


thw an autonomous corporation is unable to carry out bis Suggestions for 
improvements or replacement of plant or procedures in water supplies, he should 
have the power to certify the work as essential, have it carried out by his own 
staff and recover the cost from the local body concerned. 

64. The Chief Public Health Engineer may permit the design and cons- 
truction of public water supplies by consulting engineers and practising engineers 
subject to his approval. This will eventually relieve him of avoidable strain on 
his organisation. 

65. There should be a sullicient number of executiv»‘ public- h<'alth engineers 
in the field to supervise the construction pi-ogramni''. undertaivcn. 

66. We liave reconunended that tlie service of Municipal hiiainecrs should 
bo provincialised and placed under the (-hief Public Health Engineer. Their 
emoluments and privileges should be at least on a par with otlier engineering 
services in the Public Works Department and their services should be placed 
by the (/hief Public Health Engineer at the disposal of Municipalities exactly 
as health officers are placed at the disposal of municipalities by the Director of 
Health Seinheos, Py this procedure the Chief Ihibiic Health f^ngineer will 
be able to ensun* better standards in the maintenance of water works, etcu, and 
greater teclini('<il co-operation from municipal engineers. They will also be 
able to widen their horizon when they are subject to transfers all over a province. 

67. The existing practice of having a mechanical expert on the Chief 
Public Health Engineer’s staff may be discontinued if the standard of operators 
rises. At present his prospects are in a sort of blind alley. We have no objec- 
tion to the continuation of tliis arrangement in certain provinces if desired, but 
feel that detailed advice oii j)<unping machinery and electrical e(|uipmcrit can be- 
obtained by consulting the experts in other d(‘part im^uf-s of Covernment when 
necessary. 

68. Water works operators should be trained to realise their responsibilit’e?'.; 
and improve their technical knowledge. Standardisation of their l-ruiuitig should 
be effected gradually. The operator should have a basic knowledge of engineer- 
ing and should be familiar with the techniques of examination of water, though 
he may be assisted by a technician for carrying out routine examinations in the 
laboratory. 


G. Finance 

69. We have already indicated in section ‘ C ’ our recommendations for 
sharing the capital cost of water supplies of various categories between the 
Centre, the provinces and local bodies. 

70. Whatever be the funds actually made available for water supplies., 
the Provincial Government should provide a strong technical organisation U> 
ensure that the money provided is fully and well spent. The ciost of the pnblie 
health engineering department (including the municipal engineers) should be 
borne by the Provincial budget. 

71. Tlie capital cost of water supplies in rural areas should be met entirely 
by the Provincial Governments. The cost and organisation for the maintenance 
of these supplies should also be provided by them through their public healtJx 
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engineering departments. It is not eatisfactory merely to make a grant Ibi 
maintenance of water supplies to local bodies, as they have no suitable organisa- 
tion. If the local board engineer is made answerable to the Chief Public Health 
Engineer, he may be charged with the duty of maintaining rural water supplies 

72. The c’apital cost of municipal water supplies should, in principle, be 
fcorne at least partly by the municipality. Their share may be fixed as half. 
The cost of maintenance should be borne entirely by municipalities. Their 
share of the capital cost may be advanced as a loan by (Government and recover- 
ed over a long term of years. 

73. The Chief Publir Health Engineer of every province should have a sum 
of at least Rs. 5,000/- and as much more as he may require, placed at his disposal 
every year for ■vxperimeni atioii and research to be (*ondiicted in his laboratories 
or in collaboration with ether workers on any water supply problem. 


CHAPTER VI 

MEASURES FOR THE HYGIENIC COLLECTION AND DISPOSAL 
OF OOmHUNlTY WASTES 

T'hc introOuctiem of |)rote(g.ed water siippli'^s alone will not be surheient for 
achieving control over gastrcj-intestinal (jlst'a.st^s. Human excreta provides 
the germs of such diseases and, so long as it lies exposed to flies which can either 
breed in or food on it, food and drink <;an be contaminated through flies. The 
pollution of the soil by human excreta can also be a very great contributory 
factor in helmintliic inf( c tions. It is therefore essential to supplement pro- 
tected vater Mi])])li(‘s !)y m(‘asures to ensure the collection and disposal of 
hun\an exer* la without [lolluting the soil or exposure to flies. The nature of 
these mcasiires will vary witli the size and th(‘ nature of the community. A 
highe r degree of perfeidion will be necessary with greater density of population. 
The “ insanitary (onditions'’ that are found in slums, blighted areas, labour 
colonies and small municipalities refer largely to the total or partial neglect of 
such measures. The standards of hygiene of the individual and the community 
are reflected largely in tliis state of neglect. A clean and healthy environment 
should not contain heaps of refuse and excreta or pools of sewage. 

2. The measures t;hat we have suggested in this chapter fall under six cate- 
;^gories, namely : - " 

(а) Sew(irage. 

(б) Sullage drains and open drains. 

(c) Sewage disposal. 

(d) Public cleansing. 

(c) Disposal of refuse. 

(f) (k)llection and disposal of excreta in unsewered areas. 

The materials and the personnel and organisation required in this connection 
Itave also been discussed. 
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A. Sewerage 

3. The removal of human excreta without pollution of noil and water and 
exposure to flies can be most satisfiictc/rily aeon ipli shed 1‘y eoTiveyin^ it in a 
current of water through closed impervious sewers. W e eonsiden* that as a 
long-term programme every municipality and industrial colony sliould be served 

* by sanitary sewers”. 

4. Sewers have been laid only in 23 cities out of the 48 Iku ing population 
^f over I0(),()00 and in about 12 other towns in India. Even Miese eiti(\s and 
towns are only parthdiy sew(‘red. in most s(:vv('.re(] towns and eitirs ti.u* pro 
portion of premises not/ c'oniK‘eted tx) s{"vV(']s aiid served lyy ('oiisa i‘\'anev’^ vanes 
irom 33 to 7^3);, of the Iota! fuemisi s. ! he total ]>«'|.ii!ation iKui-iiiiellv h( rved 
by scwerag(‘ is not more* than 10 millions (by 1911 census) out .>1* the ;>20\nillions 
in the country. Considering the Diet that the firsi sew ers were laid in (Vhleiitt a 
in 1867, the progress lias be^fui very slow. 

3. As a sliort-term plan, to he a(‘hieved in five to ten years, we suggest tiu 
following modest programme in the order of ])riority given ladow ; 

( 1 ) Urgent improvements to <*.x isting installations and prevailing methods 
of disposal in sewered cities to cope wdth overload and wear and tear. 

(2) Extension of sewerage to nexv housing developments and extensions 
of city limits in cities where there is already a seweragi* system. 

(3) Laying of sew^ers in all permanent, pilgrim centres. 

(4) Laying of sew^ers following tin* iritroductiorj of satisfactory jirotected 

water supply in all unsewered cities (ulher with a population of over 
1,00,000 or with a high density of population. 

(5) Laying of sc'wers in predominantly industrial towns. 

(6) More complete utilisation of sewers in sewered areas. 

6. The total outlay required for the*, above programme may la* about Es. 15 
crores, wdiieh can be spread over five to ten years and shared equally 
between the municipalities and Eovincial Governments subject to the remarks 
made in paragraph 9 below^ in regard to permanent pilgrim centres. 

7. As municipalities derive no revenue from sew'eres, they may be unwilling 
and unable to come forward with proposals ; we re('omm(*nd t fiat Provincial 
Governments should, on their own initiative, prepare the sch(‘mes and have 
them carried out. The share of expenditure chargeabh* to fhe municvipality may 

t perhaps be financed out of the firoeeeds of the entertaiuinent tax < villeeted with^- 

in the municipality. We ha.ve no data on tins matter, and are r-nly making a 
suggestion. The legal and financial jiosition may be examined to facilitate a 
^ way of meeting the capital (xxpendii ure. 

8. The laying of ‘^ewe^s m ['crmancnt ] ilgrin: cemres Avill lx* an important 
contribution towards the ( ontrol of’cpidc rnii s in ( he ccaintry. W (* were oleased 
to note what has been done at li aid w,ar in this respect. 

9. We recommend that tlie cost of laying sewers in all peiinammt pilgrim 
centres should be shared equally between the Central Government and the Pro- 
ymcial Government concerned. The share of the Provincial Government may 
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ibe met out of the fimds of religious endowment boards or other interests that 
may benefit by improved sanitation. 

10 With regard to the more eomplote utilisation of sewers in existing 
sewered towns, we recommend that Provincial Governments should press munici- 
palities to accelerate progress. If a house-holder does not connect 
within a year from the da te of service of notice, the mumcipahty . 

the work by a system of subvention through its own agency 
further and recover the cost with rates from him. Wc recommend ^ 
vincial Governments should advance loans every year to municipalities for tto 
specific purpose and ensure that at least 90% of the premises are connected with- 
in the next 10 years. 

11. In many municipalities there is a rule requiring the owner of private 
premises to connect his privies to municipal sewers if they are within 100 feet 
from the limit, of his property. However, if the “ premises consist of a large 
colonv of houses helongiiig to a co-operative housing society, or a factory , or a 
public or private body, there is a deadlock because the cost of laying a long 
sewer through the colony becomes too high, d’he definition of private preimses 
should he changed, and municipalities should he obliged to lay sewers to witlun 
100 feet of the actual buildings in bustees, public housing estates, labour houBing 
colonies, co-operative housing estates, etc. where 20 or more houses m a block 
are to be served. This is essential in their own interests. For even if a mumci- 
pality is sewered but if the premises are not connected, the mumcipahty is 
obUged to maintain a large number of sweepers for conservancy and pay them. 
If they go on strike, the municipality gets into trouble and public health is 
affected. It is therefore in the interest of the municipality to lay its sewers as 
near the actual houses as possible, even through private roads, and then compel 
the owner to connect up. 


12. The installing now sewerage systems, we would strongly urge the 
•overwhelming importance of — ■ 

(a) selecting the outfall point first and then adhering to it, 

(b) not allowing any town improvement or master plans to bo adopted 

which will involve the shifting of the outfall point once selected 
by allowing the town to grow on that side, 

(c) starting from the outfall end, so that the sewers may be utilised from 

the beginning and the people need not wait till the entire schenatk 


completed, 

{d) laying not only main sewers but branch sewers also in areas where 
houses have already sprung up. 


(e) planning the project in progressive stages so that the investment may 
yield benefits from the beginning, and 

(/) deciding upon some form of treatment or disposal of sewage before 
commencing sewerage, and not after completing it. 

13. These are only elementary principles applicable to many other engineer- 
ing undertakings. Yet we find these principles defied in sewerage projecte. 
Nagpur drainage is an instance where sewers have been laid, in certain parte m 
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the city, starting from nowhere and ending nowhere, with no benefit to anybody 
for all the heavy capital investment already incurred. Tlie master plans en- 
circle tlie city in all directions. 1die plans crmid have l)een contined to expan- 
sion on sides other than tliat of tlie outfall alfeady (uiilt . Althougli \v(' have 
mentioned Nag|/ur it is lay no means singular. HcNverage and water supply 
t are not sufficiently co-ordinated into town j)lanning and improvements in other 

cities too. 

14. The primary function of sewerage is the safe collection of excreta 

» without exposure to flies and without j)ollution of soil and water. This 

cannot be fulfilled adequately if a large number of pail depots are built as an inte- 
gral part of a sewerage system. Pail depots may be toler. ted temporarily, but 
not for more than 10 years from the date of completion of sewerage. 

15. Storm water or drainage should be a(aa)rd(al a lower priority than 
sanitary sewerage from the ])ubli(‘ health point of view. 

1(>. It follows that sewers for carrying excreta alone on. the separate 
system may })e preferable in many |)laces. llowev('r, in flat deltai(.‘- areas, 
subject to lieavy monsoon rains, it may l)e an advantage to install sewers on the 
<‘on d )i ned system . 

17. Sewerage should not be introdu(‘ed without ensuring an adequate water 
supply. An intermittent water supply is likely to lead to deposition of sewage 
solids in sewers during the hours of closure of supply. 

18. Sewer systems sliould be designed, like water supply, for service for 
one generation (30 years). In separate systems the carrying capacity of 
sewers sliould be designed on the basis of population, the percentage of water 
supply that may reach sewers (multiplied by a factor as in the case of water 
supplies to give the peak rate of flow ), an allowance for unauthorised admission of 
rain water from roofs and yards, and infiltration of groundwater through imper- 
fect joints. In the case of combined systems, the carrying capacity should be 
fixed on the -basis of run-off and time of concentration. The adoption of the 
Rational method would result in more satisfactory service than is now given by 
sewers. It is not uncommon to find the heads of storm sewers sur iiarged and 
streets flooded, while the outfall sewers do not flow full. Such conditions will 
be reduced if more time is spent on designing sewers by the more laborious Ra- 
tional method and the requisite data is colle ted beforehand. 

19. The adoption of fairl}' uniform tandards of design and construction is 
necessary in sewerage as mn h as in water supply. 

20. We recommend a higher : e'f cleansing velocity for a combined sewers 
than for separat * sewers. Wb tover values we may suggest, there may be 
circumstances in which they cannot be attained. In all such situations, flush- 

t ing devices should be provided. We recommend 2-0 feet per second the 

minimum velocity for separate sewers and 2 • 5 feet per second for combined 
sewers when the designed average discharge. In addition, we recommend 
good ventilation particularly for concrete sewers which are likely to disintegrate 
in the presence of carbon dioxide. 

21. There is room for economy in sewer design and construction. This 
should be fuUy availed of. The avoidance of elaborate foundations for sewera 
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in ffood ioa is a case in point. Curious practices, like the construction of 
“ effluent sewers” that we noticed at Patna, should he discouraged. Ihc 
effluent sewers are sewers to carry effluents from large regional septic tanks 
holding sullagc and silt from open drains. 

B. Sullage drains and open drains 

22. Many small municipalities, union hoards and pancliayats have «pent- 
money on the construction of open drairis for sullaiy and storin water^ 
draini are in l>its, often uncoimeeted, starting and ending nowhere Sullage is 
thoon'tieally the liquid waste from a. lu.use, exeindmg nii'htsod and urine Imt 
in Tiraet iee thew' drains are us(>,l as sliallow tre.iudi lairmes. '! i;e areas m w.neii 
tlnise drains have lier-n huilt are full nC houses williout. iatnnes. 

22. Furt her sulla.ge drains do not. get sufri ient liquid matter to How (lowti 
without deposition of s 'lids. Mv.st sullage drains are a.t least sin inehes in dia - 
m<-ter and have to he laid mori- or less on the gra,di-;nr oi the strei . . Mnalt 
towns have no water supply ; henee the amount ot liquid waste eommg out ol a 
house is less then Ihr e gallon i p he.r' P ■' dav. Thi' sannot P-.w (.own s|X 
inch drain unless pushed or flushe ! out. x\s the dram is at the level of the road . 
road dust, silt, leaves, refuse, etc., fall into it, and the flow of sullage is further 
ohstructed. 

24. The net result is that in dry weather the sullagc dram in just one long 
trench full of flics and filth, and produces foul orlour. it is broken in inany 
places. At the end of tlie drain, the sullage stagnates m an offensive jiool amt 
breeds mosciuitoes capable of transmitting filaria and dangue fever. 

26. During rains, the open drain is .flu.shed by the storm water, hut imme- 
diately afterwards the drain is silted up. Till the silt is removed the sullag- 
soaks in it. 

26. We are, therefore, against the indiscriminate construction of sullag ■ 
■drains. They often add to insanitary conditions instead of improving tf era. 
They mmht not to lie built without first ensuring that the houses served by tl era 
have samtarv latrines ; otherwise these drains are likely to be used as latrines 
and urinals. ' Tf a house has some, amount of open space, it is better to msi it 
upon the. disposal of its sullagc on its own grounds in a soakage pit than to let it 
into the sullage drain. If this done, the open drain will carry mostly storm 
water and conditions will he less offensivi*. 

27 Even the provision of impervious cess pits and transporl ing their con 
tents into a barrel on wheels is a lesser evil than sullage drains m areas not 
served by latrinCv'^. 

28. There are |)la(‘e8 m every town where houses luxve been built very 
elo.se, with little or no open space, and open dr..iii.s are necessary to carry away 
foul water In smdi eases, the whole system of open drams should be we I 
planneil, with tlie best a.vailahle giadients, an outfall and a method of ilisposal. 
In addition, the dinly and cleansing of open drains should be proper]) 

organised with suihcient stall, water carts, lirooms, etc. 

C. Sewage disposal 

29 The. removal of sewage or sullage up to the limit of private property or 
town limits is not sufficient by itself. ' Arrangements for disposal of sewagp 
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without risk to public health should be an integral part of every sewerage or 
drainage system. The method of disposal should, at least tentatively, be settled 
and approved by the public health engineer before money is spent on drams and 
sewers. In deciding about the disposal, the least evpersive method should be 
eho.seiK provided it i.s free from ha;.rrds to public lieail! , not otherwise. 

HO. We c.a.nnot say that sidl'cient a!tc!,ti' n ico' l.een giv<'n to the technical 
aspects and public health aspects of disposal in all sewacv uoi ks, l lie;e arc 
cities like Kaniiiir and I'anaras which do not treat sewage and throw it mto tie 
tlanges wdth impunitv even in dry weat her. 'Fin rr- are a Few cities " '' 

adopted septic tanks for very large |)ojaila1 ions and p.r(>dui >■ foul thic,.- ettlnents. 
t-lcme cities have good sewage farnis, while others have liadly inananed lanus oi 
f: rins too small For re.|uirmei,is. There are cities like Patna having a na'diev 
of systems in eertain ])a.rts, ranging from activated sludge to a sick tarni am 
s. ptie tanks, and no sewers in t he major part of the town. Tlicre arc cities likr 
bomba, V arid Madras winch have at present unsatisfactory sea ontdalls causing 
nuisance, on the shore, bonil.ay has a, full-treatment, plant for a small part ol 
her sewa.ge. Cal utta has primary .sedimentation tanks m which the inechanica 
egfhpnient is not well maintained, hlelhi has a, Simplex i>lant t hat works fa.rly 
well, but has been overloaded and needs enlargement. 

:U We r.re of opinion t.hat where or when it is possible to get sufficient dilu- 
tion as 111 the sea, and other con.litions arc favourable, sewage may be disposeii 
of in a large body of water after grit removal and screening to riunove grosser 
practicles. However, the outfall should be designed to dispose the sewage into 
deep water at many points, so that it may not l.e carried l.ack t,o tlm slmre 
When the dilution is insnlF.cient, as it is in many rivers, the treatment ol s.nvage 
should be carried to further stages. How far it should lie carried depends on tin- 
capacity of the body of water to carry on aeration and self-purffica.,ion W.- 
will deal with this question again in the, chapter on stream pollution. It is not 
advisable to fix a universal standard for the, 11 0. 1). (hiochenucal oxygen de- 
mand) of the sew-age effluent, for discharge into a body of water, without an 
appraisal of the nature of the recei ving 1 ody of water and the interests hat w 11 
be affected. We recommend that this should be left for the present to th 
(ffiief Public Health Engineer of the Provincial Government or tlu- considtmg 
Public Health Engineer of the Gentral Government (proposed on t hapter XV 11 
paragraph 6) to decide after taking all relevant conditions into ac.^unt An 
annecessarily high standard may le attainable by expensive treatment, 
the extra cost may not be jusi ifiable. 

32 In f ile ease of inland towns, if suffi eient and .suitalile land is avilablc 

sewage' may lie a,,, died to th- land after grit removal, sen-enmg, ami a shor 
peri.K! of si-ttlemeiil, if fhe soil is not very i.orous. W e can suggest only In a i 
limits (of an acre for 100 to 300 ,.ersons) for the land re.ju.red for farr.n .g M c 
depends on the t-xfun- and porosity of t!.c sod. '' ' 

the land may lie reduced, as it th(,“n aeis sunu-v\ hat . ■' .i, m ' n.., 

33 Nothin^ which is likely to conie in contm-t wit.li sewage and likely to 
be consumed raw should be grown on a sewage lym W e learn tliat resean-h on 
the depth of penetration of sewage bacteria m the ikms ol certain vegetables is 
being planned, but the lonclusions, can be adopted only after making du 
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allowance for the “factor of safety” or human ignorance We recommend tot 
ing no risks with public health in sewage farming Fodder grass and potatoes 
seLi to be most pa^nng crops. Fruit trees, whose Irmts are high above the 
ground, can be grown. But sugar-cane, coriander, cucumber, tomato cairot, 
lettuce, beet, radish, sweet potato, sweet pea, onion, green chi hes water melon 
turnip, cabbage, pineapple, etc,., should not be grown on sewage farms as they 
are often consumed without boiling. 

M Sewage farms should be managed under the direction of a competent 
agricultural expert. The amount of nitrogen applied per 
Jwage farms is five to seven times what one would apply aseartifacial fertilise^ 
If additional water is available, sewage may be dduted with it and 
land to make a more economical use of nitrogen. This is being done at Poona 

and Hyderabad. 

3,5. Preliminary treatment and .sewage farming in (Iry weather and dis- 
char<m of cxce.ss sewage into a Hooded river during rainy days may be feasible m 
many places. If farming has to be suspended and dilution in the river is 
insufficient for discharging sewage at the time, the sewage should be discharged 
only after chlorination. 

36 It is possible to practise pisciculture in sewage under certain circums- 
tances, if the sewage can be held in a series of shallow ponds for three or four 
weeks Complete treatment of sewage may be necessary m certain towns or 
portions of towns for public health reasons, when land and water disposal are 
not feasible without restrictions. 

37 Wherever screening, grit removal and sedimentation of sewage are 
practised, the hvgicnic disposal of solids removed sould be arranged for, as they 
contain the bulk of the offensive matter. Steps should be taken to ensure that 
grit contains not more than 1 0 % - 1 5% organic matter. Screenings should be 
buried or burnt or shrodded and put back into sewage. Sludge should be dera- 
ted so as to make it innocuous and easier to dewater and handle even though its 
agricultural value may be slightly reduced. The bye-product ol sludge digestiou- 
methane is a valuable national asset and should be utihscd, wherever possible. 
It can be used for heating or in lieu of petrol. 

38. Among more complete treatment plants, we have seen very few trick- 
ling filters and "their various modifications sucli as bio-filters. These are sturdy 
processes of proved value, and we command them for adoption m small plante. 
It should not be difficult to manufacture nozzles for dosing trickhng filters in 
our country. 

39 We have seen a fair number of “ Simplex activated sludge plants, 
which'are on the whole satisfactory in their performance. But other variatiras 
cf activated sludge treatment, .such as diffused air plants, are rarely seen. We 
are inclined to think that operators do not take suflicient care of the mechanical 
equipment in such plants and thus bring discredit to the processes through 
their own negligence. The few sludge digestion tanks built m this country 
either are not functioning or are operating at low efficiency, mainly because of 
lack of interest on the part of engineers and operators. 
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40. Many engineers in this country believe that septic tank treatment is 
sufficient even for large quantities of sewage. This is not correct. Our con- 
sidered opinion is that the use of septic tanks for large cornniunities should be 
deprecated. Sedinientfition and separate digestion of sludge in closed or open 
tanks is necessary for conrin unities of over 5,000 and preferably even for smaller 
communities. 

41. No two-storeyed tanks have l>een built in India, for some reasons that 
we cannot understand. These tanks have been found to given very good service 
for populations of 1,000 to 10,000 in other countries. 

42. Vacuum filtration of sludge and other recent technical development* 
m the treatment of sewage have not yet reached our country. 

43. There are sewage laboratories only at Delhi, Bombay, Poona, Hydera- 
bad, Jamshedpur and Patna. Tlui one at Bombay is particularly good. 
Similar, if not better-equipped, laboratories should be built at evey sewage treat- 
ment plant for clTicient plant control, and trained technicias should be appoin- 
ted to run tliern. Analytical and operational statistics should be collected more 
systematically and thoroughly so that experiences may be pooled and exchang- 
ed, and better techniques in sewage treatment may be evolved* 

44. The time lag between design and completion of works is much longer 
for sewerage and sewage treatment plants than for water supplies and treat- 
ment plants. This should be allow^nl for in designing works for service for a 
certain number of years. When a town is being newly sewered, it may take 
some years, perhaps decades, to be connected up. The sewers should be large 
4 inough for the design population, but it is better to design the treatment works 
flexible enough for enlargement in stages in order to cope with increases in 
Tolume of sewage, instead of building too large a plant in the beginning. How- 
over. the snag lies in finding the money and in getting the enlargcunent done 
when it is due. This diHiculty has been so common that engineers prefer to 
apend the money all at once when it is available. 

D. Public cleansing 

45. Refuse should be collected and disposed of in a manner free front 
kazards to public health. The hazards arise from fly breeding and rat lueeding. 
Other considerations, such as utilisation of refuse for composting and making of 
money, should be subordinated to the over-riding necessity of incurring no risla 
of fly and rat breeding in tlie handling and disposal of refuse. W e have been obli- 
ged to afFu*m this first principle in public health engineering because we find that 
it is not being observed due to the misguided enthusiasm of people who should 
be considered laymen in this matter however eminent they may be in their own 
particular fields. Wealth from Waste” is not to be produced at the expense of 
health. 

46. Government should insist that even the smallest local authority or 
board should perform this primary function satisfactorily. 

47. Some do not perform it at all. There are mimicipalities in the United 
Provinces in which refuse and night soil are allowed to be mixed together during 
Collection. 
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4:8, House- to -house collection is undertaken only in selected wards in 
almost all Indian towns. The majority of citizens are expected to make their 
own arrangements to collect domestic refuse and deposit it in the'street dust- 
bin, or in huge n^fuse depots like ['ail d(‘pots. The inunieipal collection service 
is generally liinitt'd to removal of T(d\ise from streets, street dustbins and refuse 
depots, by an old ;;ssortment of vehi(*les, to some lowlying ground for indiscri- 
minate dumping. 

4^‘. 1'he reinse eolleetion serviee is under the control of the Health Oifcer 
and Ins samtarv irisraalms Jii almo t ail miinieipalities exem pt ('alciitta. 

oO. eleansi'^g iv a seivuss thxt can sueeeed or?!y with the aetivo 

interest and eo oj)eriilion of (hr (rti/ei}. [f he is not reallv interested in keep- 
ing his {)r misi's fisM* from aemmuiations ol’iefuse, tier town ( annoi be ( hmn. 

51. llr)v:evei‘, ilers* is a lirmtto wleit shoe Id be e.x|>erteil ofliim. He should 
not be expected to (xarry liis iionsc^hold refiisf* along a street and deposit it in the 
bin or “ diilao and he dot‘s not <lo it. He emjdoys private scavengers and 
Rwe('f)ers, wlio mix up niglitsoil and refuse, throw it on the streets or do anyth ing 
else so long jis their master’s house is clean. The};are not paid by the munici- 
pality and are not under the control of the Health Officer. 

52. This eustoiTuiry sweeper” service should be abolished, and loca^ 
bodies should arrange for collection of refuse from bouses, not only from public 
dust bins and dalaos”. 

5!b Wh(Ui this is done, every householder should be compelled to put his 
refuse into a suitai)h‘, st urdy bin with a cover and k(‘ep it on his pr mise in a 
place which is readily accessible to the munieipal sw('epers. Iffie will to effect 
this overdue reform is lacking at present even in l)ig municiy^alities. We 
suggest that the Froviiicial Ministry of liOcal Self (Government should compel 
municipalities to effect this reform within live to ttm years at the most. When 
this is done, the number of |>ublie dust bins can be reduced and stre ts will be 
cleaner requiring less wattu' I'or washing. The urban citizens e^.n well afford to 
buy and maintain his own dom(‘sti(’ refuse bin, except in the case of bouses 
occupied by very poor people. Municipalities should draw up standard speci- 
fication for closed dust bins of capacities of four, six a nd eight gallons and arrange 
to make tliern available for sale. Even in the case of private housing estates?, 
municipalities should not allowed to omit collection on the ground that the 
whole premises are a single jjroperty for taxation purposes. The municipal 
sweeper slH)uld be rrapiired to collect refuse from each house of a group of houses 
on a single (‘state when private dust bins are provided. 

54. Municipalities should also be required to remove refuse from bustee 
areas and slum areas. Id sucli T>lae>es a })ijl)lie refuse, bin may be provide]. 

55. l\ is (It laailt t.o design and nuiintain a nedlv satisfactory public refuse 
b'H. M it 1 , !<irg' enoegli o - hold the r i‘ns( , it is too n a wieldly to be lif’ted, 
en)pti(ej iind clfaimal. if jt is smaih tin‘ refuse soills and is sciattered around it. 
K it is to be rolhal out, tlie absence of a bottom and a top residts in dirty 
pavements sv. <arnnd:g with flic'x \\< rtH:omnK*i;d that public dust bins should be 
reduced to tin* smallest number possible simultaneously w^ith the provision ©f 
private bin and that public bins should be kept clean. Eventually, public bi|i» 
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skould bs used only in markets and in colonies exclusively occupied by verv 
poor people. ' ‘ 

^ 56. The vehicles employed for transporting refuse have to l)e de, signed 
smtably. An open lorry full of refuse speeding on a road is a pu hlic menace. The 
refuse is scattered from such vehicles by the wind. Expert; advice should be 
taken by municipalities from a public health engineer before placing orders for 
refuse vehicles, as they should have sufficient capacity, cover, suitable height 
for hmding, facilities for tipping or unloading with ease, etc. We are not in a 
position to make any recommendations about mo'chanisation of transjiort. If 
roads are wide and have easy curv(^s. and houses are st attered, mechanical tran- 
port may be economical for house-to-house collection. Lorrie.s will b(‘ always 
better for bulk transport of refuse to tla^ phice of disposal. There ajv many 
old towns with luirrow and tortuous streets in which lorries cannot be used 
treely. In such places slower, smaller and more primitive I'orms of transport 
may have to be employed. Municipalities may have to buy and ma.ititain 
horse.s, donkeyvs, bullocks and buffaloes for such purposes. TIutc are various 
difficulties in sucli an arrangenKait. 

57. Every irmnicipality with a population of over 1 . 00,000 should have a 
well-e(|uii)p(.'d workshop in -.chicli muni( ipa! I ransport \ ehicles can be carried, 
and nKicninei y belungin;^ to wat^cr works and scwaire works can also be rc|>air(Hl. 
Such workshojis should be run on a commercial bas.is. They should ciidiM take 
repairs of transport vehicles of smaller uiunici|ia!ities, pa.nchayat hoards, etc., 
if required. 

E. Disposal of refuse 

o8. The disposal ot refuse .should lie carric'd out without :inv public health 
hazards, dhe nietlioo uov\ followiiii jn most nuiuuapalitK'.s is indtsc-iamiiuitc 
dumping. This should be replaeeed by controlled tipping wJierever po.ssible. 
The recovery of articles of value from refuse liy iirivalo persons should lie con 
trolled, and steps siiould be taken to imsure that the salvaged jiropcrty is allowed, 
to rent h the market only after disinfection. Where sullicient water is available 
and otbei circumstancais arc lavourablt‘, wc suggc.st farming ou land itscrl for 
(•-ontrolled tipping. ( alcutta has inatlc use o( sucli opportunities and leased the 
rights of raising vegetables on the refuse dump to a contractor who semns to be 
doing very well indeed. 

59. We recommend incineration of refuse in crowded cities where there are 
no opportunities for integrating refuse disposal with land reclamation scheme. 

60. The incinerators should be well designed and cause no nuisance in the 
neighbourhood. The higher cost of running and incinerator can be offaet bv 
lower cost of transport of refuse, 

61. Composting is no doubt a good method of integrated disposal of refuse 
and human excreta. If carried out under proper supervision. It will hel]i in 
food production. However, we have seen few places where compo.stina is 
carried out without fly production, and fewer places where the eomfioat finds a 
ready market. The actual officers in charge of composting in municipalities . re 
not as enthusiastic as the propagandists are. A part of the failure of composting 
i» due to poor management. 
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«2. We do not advocate composting for municipalities with a populatiw 
•f over 1,00,000. They ought to install under ground sewers to transport 
human excreta, a-s this is safer in every respect than manual removal of nightsoil 
from latrines and is not likely to he aifected so seriously hy strikes of sweepers. 

If such municipalities are allowed to compost night-soil, they will develop a 
oomplacency about insanitation and put off sewerage forever. A city like Patna 

is carrying on composting instead of lay ing sewers. We recommend that coin- * 

posting should not be permitted in cities of over l,()0,0b<t 

(>:i. Wlien tlie.se cities are sewered, tlie nitrogen in the waste can be conser- 
ved for agricultural use by sewage iarining wherever lea,,sihle. ' 

(it. As regards smaller luunii'ipalitics, we. would rci’oimui'nd ci)!iiposting of 
aight.soil on a site at least half a. mile away from t;iie municipal limits on the 
leeward side under good .sufiervision. It will be redundant to trench night-soil, 
if composting is carried on. 

65. We have .seen compost enthusiasts proposing to encourage composting 
m private compounds in municipal areas. This will be positively dangerous. 

There will lie hundreds of ill-made compost heaps breeding Hies. Any such 
move should be firmly resisted. 

66. In villages and otlu.'r plac(5S where there is no organised refuse or night- 
•oil collection we donot sec how composting can be carried out efficiently. 

Only cattle dung will be available. That can be dumped into a manure pit in 
each compound and covered with straw and ash. Eventually, it can be used 
» manure every year or half-year. We .strongly recommend the constniction 
•f such manure pits for cattle dung, straw and leaves, but not the composting 
•f human excreta in rural areas. 

67. We have come across a suggestion that villagers should put up public 
trench latrines, defalcate m them and cov'cr the excreta with refuse before 
leaving. These are the " Wardha” latiinis, said to be dt^signed to produce 
•ompost for village use. Knowing the bailtics of ordinary human beings and 
the difficulty of collecting and bringing refuse to a public latrine in a village, we 
have to state in all humility that the scheme is utterly impracticable in a .society 
»ot composed of angels. 

68. Under these Umitations, and after paying due regard to public health, 
the amount of compost that can be produced will be rather small. It should 
he remembered that the houses are not provided with satisfactory latrines in all 
small municipalities. Urine which containing a lot of the nitrogen in human 
excreta is rarely collected in the pails of latrines. The bulk of it is lost and hardly 

10% of it is collected by the sweepers. Under the prevailing system of collect- I 

ing refuse from public refu,se bins only, a considerable portion of domestic refuse 
escapes collection. Street swciepings from the inferior road surfaces of small 
manicipalities consist partly of road dust. In these cir(!ura.stances, we consicler ^ 

that not more than 6 grams of nitrogen per capita per day (% 4 lbs. per capita 
per annum) can be conserved by compo.sting. About 55 million people live in 
towns with populations of 5,00 to 1,00,000 in India today. They are the (inly 
vroup suitable for compost production. Under the most favourable conditions 
n It more than 59,000 tons of nitrogen per annum can be conserved by ccimpost- 
jng their excreta. The standards of municipal refuse collection and night-soil 
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•(Section should be raised very considerably and arrangements for supervising 
the manufacture and marketing of compost should be perfected before we can 
reach this target of production. It is not a small target, but it is not so im- 
pressive either. We are therefore of opinion that the value and potentialit- 
ies of composting of human excreta have been overrated, while tlie accom- 
panying dangers to public health have been overlooked. 

F. Collection and disposal of excreta in unsewered areas 

b9. Abmii, 3% of tlie total population in India i.s now served l>y sewers. 
When the s!iort-term phuis ontlineil by us are carried out, about 5 may be 
served. In tlie so'.vM'eil areas, water elo.iet:-! only should be ])errnitti‘d. We 
have already deta.ileil our recoumiendations for promoting connections to 
uewers and eliminating service latrines in sewered towns. 

70. In unsewered towns, service latrines have been built in many of the 

houm.v. They aro not very .satisfact iry. The pail-; are t lo sinal! and diilieidt 
to clean. The liquid ex'ereta and washing.s aro rarely collected as they ought to 
be. They run into tlie so-ealled sullage drain or .si, agnate lichind the latrines, 
which fulfil neither sanitary requirements nor the requirements for coinposting 
of human excreta. Health authorities can exercise stricter sanitary control and 
raise the standard of these latrines. Hut it they do, they will have to increase 
the number of sweeper.s. The attitude of many municipal administrations is 
aot to give better service at more expense but to reduce the number of sweepers. 
An excutive officer of municipality told us : “ Fortunately, few people have 

latrincii here ”. Though he was not discreet, we can understan d why he said so. 
It is difficult to recruit and maintain a class of labourers for this demeaning 
servi‘:-e and Iceep them contented. The for(;e.s of social awakenin g are ope ating 
to abolish this class and elevate them t,o the same status as other hdiourers. 

71. Tlie removal and disposal of excreta from service latrine.s is least satis- 
factory in union boar ,s. They often have no trenching ground and, even it 
they have one, it is operated in a most insanitary manner. The sa nitary defects 
should be rectified. 

72 . We therefore recommend the construction of latrines which require no 
service and in which the excreta can be disposed of at the site of the latrine in a 
hygienic manner. The best type is a latrine in which solid and liquid excreta 
can be washed down into a domestic septic tank. If there is sufficient land, the 
effluent from the septic tank should be used in the soil for a kitchen garden. In 
house consisting of 10 numbers, not provided with a liberal water supply, the 
volume, of effluent coming from a septic tank will not exceed 50 gallons in a day. 
This quantity can be absorbed in about 100 to 600 square feet of average soil 
(allowing a large factory of safety ) if the .sulisoil water i.s not too high and if the 
plot is dividefrinto two or three sections and used in rotation every year. It 
is therefore necessary in unsewered towns and villages to provide a minimum 
of 700 square feet lor 70 square, feet per head) of open ground for each hou.=e 
(allowing an extra 100 square feet for other purposes). The house, holders 
should be encouraged to build septic tanks and have the effluent absorb- 
ed in their own plots by sub surface percolation or surface irrigation. 
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73. The septic tanks should be provided with means of deslndging and 
should be desludged regularly. Such decentralised sewage disposal will be 
helpful from the point of view of sanitation and conservation of the ferti- 
lising value of excreta for food production. Wells used for drinking water 
supply can be rendered safe if they are provided with an impervious lining for a 
<lepth of ten feet below ground. The work done recently shows that the risk 
of subsoil pollution of wells in rural areas i ■ rnucli less than that of pollution 
above tlie surface. Health authorities, who have been refusing permission for 
the construction of septic tanks in non-sewered areas, should change their 
attitude When a house-hold is not staved by sewers, when the water supply 
is limited and when septic tank latrines are also prohibited, no latrines are built 
or an unsatisfactory service latrine is built. The latt'u* is less sanitary and 
worse from the public health point of view than a septic t ink latrine. Blind, 
insistence on a distance of 100 feet from latrines to wells irresoeetiv(‘ of tlie type 
of latrine and other conditions is devoid of f)urpose. 

74. Even if there is not sufficient land for the absorption of effluent from 
rlie domestic septic tank, the discharge of effluent into a municipal sullage drain 
should 1)(^ permitted 1 f it is alnridy therce Tlu' (‘dliKuit from th<" tank is not li k(‘ly 
to be worse tlian tlu' raw urine and faeces which the drain a.ctnallv carihrs. 

75. Villages present the most difflculr problem in the collection and dis- 
posal of excreta. of the population liv(^s i!\]villagos. but hardl y 5% of the 

houses the-e have any latrines. The soil is incicssaritly pollut 'd on a vast 
scale. 

7f3. Septic tank latrines, water-seal, well ln.trines, ‘‘ Hagari'’ (Mysore type) 
latrines, 1) Tehoie latrines and |)ib privies are suitable types for \allagos. Tliey 
require' no sweeper service and Jire reasona]>ly safe and clean within the liinita- 
tion of low cost and the irap(ufections of a rural environment. They should be 
promoted. We are not going iiito the details of exceptional circumstances where 
their construction may not be feasible on account of soil t(‘xturf‘ subsoil wa,ter 
level, etc. We require millions of tliem. The problem is how to get them built 
at least in j)laces where they will be suitable, f^or obvious reasons, they cannot 
be built and {presented to each liouse by healtb d(‘f)artments of Provincial Govern- 
ments. Only technical service can be given. Inducements can be offered. A 
few model latrines of each type should be built in each village for educative 
purposes. But the villager himself should wish for it, should appreciate the 
use of a latrine, and should be interested in maintaining it in usable condition. 
Unless this level of education is reached, we cannot expect any appreciable pro- 
gress in improving the rural environment. When a villager wants a latrine and 
puts it up, itjindicates the attainment of a perceptible higher standard of hygiene. 
Its value in terms of public Health will be much more than tlu' reduction of 
gastrointestinal diseases. 

77. The Health Survey and Development Committee ])]anned to establish 
living contact between the health organisation and the villagers through com- 
bined curative and peventivc service and to educate the villagers to luiild latrines. 
The health centres are expected to provide teclmical assistance in the mainte- 
nance of water supplies, construction of latrines and prevention of malaria 
Arough the sanitary inspectors and field crew under the direction of public 



73 


health engineers. It is a well-conceived plan, but we do not think provinces will 
implement it. We have seen provincial plans which cut down expenditure by 
curtailing environmental hygiene services and activities and by retaining only 
personal medical and health services. We are of opinion that this is incorrect 
and will be futile, 

78. The villagers can be induced to put up latrines in their houses if there is 
good leadership, backed by an organisation for technical service. Unfortunate- 
ly the average subordinate Government servant is not capable of this leadership. 
He has only obeyed orders and thinks of himself as a Government servant rather 
than as a public servant. Rural panchayats, social service organisations, 
schools, health centres, etc*.,, are all means of reaching the villager. Every 
province has been passing legislation for organising rural panchayats. We are 
of opinion that they have potentialities for improving the rural environment and 
getting latrines built in rural areas if their activities are regulated and oriented 
suitably. They may also prove to be only a hunting ground for self-centre 
opportunists. 

79. In rural areas, the aim sliould be to promote latrines in each house and 
not public latrines. The latter are not so elTective. Collective responsibility 
often degenerates into irresponsibility : the standard of cleanliness is lower and 
h<as to be propped up by a |)aid sweeper. Public latrines are often badly loca- 
ted. Where water for ablution is not provided, j)eople prefer to go to a tank or 
river rather than to use a public latrine. The number of seats is often inadequate 
in the public latrines for industrial workers. 

80. Of various types of f)ubhc latrines, the service latrine is the least satis- 
factory. A septic tank latrine with arrangements for flushing is better, but it is 
difficult to get the water for flushing in places where there is no piped water 
supply. We have seen an arrangement by which a 40-gallon tipping bucket is 
filled and tip[)ed evei y da v by a, isweeper. Tliis will be satisfactory so long as the 
sweeper does his duty. 44 h.‘ design of satisfactory public. sej)tic tank latrines is 
a matter involving many factors, such as water-sup})ly, flushing, ( tc. We are 
of opinion that (‘ompetent t-M-hnical advice sliould ))e taken in eacli, case. 

81. Bore-hole latnie/s slaaild noi- be built he- use as |mhUc latrines and, 
where alreadv luiilt, should not h(' used for more tlmn three months. They are 
cheap and satisfactorv as raiiul v' l.-itriiif'S. 1dicy laMjuirc reboring attcr a time, 
ExpCiiditurc on puldic I vtibc'S slundd f>e limiltai to tin* barest nM|uireiiicnt.s in 
rural sanitation progiaii s. rii ' e.hieatioi> <>! the individual is far more im- 
portant than the merf/ provision of a physiological need. 

82. Public latrines sliould be built at railway stations, bus stands, parks, 
places of public entertainment, markets, schools and colleges, hostels, dharam- 
salas, public offices and places of public worship. The number of seats should be 
on a standardised scale. The number of people to be served mutiplied by the 
number of house s of their needing it and divided by 200 to 400 is a formula that 
has been suggested as suitable. It will correspond to a seat for 8 to 16 resident 
users who will need it all the 24 hours. 

83. The provision and maintenance of water supplies in villages and the 
introduction of D.D.T. spraying for mosquito control can be used as levers for 
pushing on latrine construction in villages. These are the two services which 

M68iMofH<alth 
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people readily appreciate. Whenever such opportunibies occur, they should be 
fudy ubiiivcj. for niakiny [)crson.i! contacts vvith hiaders in villages and getting 
luerirc's » ibsirol sanitaii a.i should be inbegr.ibed vvith rural water supplies 

are] }nos.)fi/t() ^*onl ro’ hv D.Ih.'r. 

81. Our i ecoiuiiHuuiaiions in this chapbiir should be read in conjunction 
wool thusc housiuii. \Vh‘ have made dchnite |)roposals there that building 
te a, n(e\ house .n oj<l or ic v' viil:i.ees siioiild not Ix' allowed unless a latrine is 
U; o buii; . h in pow er should be vested in the rusai piinchayat board. Oovern 
liMUit should also make avaiiabh' to the ]X‘oph^ de igns, niaterials and equip- 
nent To'- puttiny up latrines'. 8ta.nda.i-d c()iicr(d-e squatting plativs c.i a i>o made 
and suppiael to villagers ;i,t eost priee. Equipment {Vir putting down borehole 
jat.rnu's slioulvl la^ nuntUa-ined at everv luialth <‘emre and every siinitary ins- 
fxs ‘ »r s oni(‘(* m t ier rural aieas. A !ew model latrini'S should Ite built l>y Govern 
ne ro m as many villages iis poNssdde, in thc' liouse of the most useful social 
worker p i luips tlie selund m.istei or tln‘ midwife, ff it is built in an ollice, it 
bev 11X0 jHiblie jirofsaf v .uni m.av not fxr taken e.are of unh'ss theni is a paid 
raioaa.loT. 

G. Materials 

80. As jn the ciise ol’ housing and vvatur sup[v)ies, the shorrag(‘ of matmaals is 
a viet naif iacfiu* in tiie iin[>i<‘nH‘ntation of plants for the hvgicni(‘ collection 
jiiui disposa I of v'ommii hit V \va<?rs. If should l>e overcom<‘ by im-rease of pro- 
dte lion and bhi^ r ailo< .rti.m existing production. 

tb. Now sews j-ag'‘ schemes hav<‘ to Ix' shelved becaus(‘ stover pipes, cement 
aen;i Cvefi bri' :s art' me a vaisAUe. We wane s!M])rist‘d to learn tha,t there are 
onh thrc'* or intjr I trc«* soar -^o and som-^ smab ;>om‘ees ofsdjrplv of stoneware 
[d]'«es o! Lsabn 'rfi''se ate i;..' ibi]hs‘gnege [lottej'ies and Jubbuljioro potteries 
of iVh an-s ibio! iV To. an ! i!io atvsorc pottari^'s. Tile total jaroduetion of pipes 
in Mies ‘ l,;eou i>as does noi ex ••‘C- t 1 2bO toi,.-. per monf In It will suifiee onls^ for 
the ex!S!ing nevrmal <h anand' iV»r new housit eonneetions in cities like Itombav 
GaU utta and iVladras. if a di iv(‘ is made i<> connia t unconne(ttt‘d pr mises, the 
piodnetion w.Hl be found m- u rteietil. Ifl.jie modest sliorf h-erm |)lans that we 
haa-e recnome ndsi] 1’ a- s.'wxa'i ail ettie^ o}\»\ er lOogMK) are to be implemented, 
at ira,a l.in- 'a nee'e poer-tae , aonid b.' 'milt a.nd the' totaJ production of ston- 
vvasc. i.ose.. .ind d aiicoo^ lOla x.'. seepp:^ ; uj) boat h'ast dbOO tons a month. The 
piobuetiaii jC sanua! \ lillite e. palvania'd jiip^'s, ('te., siiould also be ensured to 
cape Wit.n the new. tlemarrl. 

• 87. In a barge sewerage pr.‘jC(.t of the order of Rs. bO lakhs, about 25% oi 
the e.ost may be sp(‘ni. on pijxx,. R will lie worthwhile for the engineers in charge 
of sucii undmd a kmg.s to arra, : > ior t lie matud'a.et ure of cement jhpe.s in their own 
jfactorics. We have no Miui' to go i to details of tln^ economic size of such 
factories, cte., but when Govs mmeul ice, ides to lay dowm a |>ollcY of sevverage 
and latrme. esmsi rm tion, it wiii jiave to step iip cement production, increase the 
oulpiit of ecmeiit fhpes, st newm e pipes, sanitary fittings, galvanised pipes and 
east u ou ptl>cs for {nimping ma,ms. The ceinent recjuired may be of the order 
of 'lO.OOO t 5U,0()0 tons pej annum for a programme involving expenditure of 
alfout Its. 10 Cl ores per annum on sew'erage and sewage disposal, drainage and 
atiine construction throughout India. 
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H. Personnel and Organisation 

88. Sewage plants need trjiined personnel for oj)eration. Besides mechani- 
cal engirnan-s and electrical engineers i'ov ])umping stations, there should Ix' agri- 
culturists lor sewage fanning and clu'inists lor analysis. Above all ther(‘ should 
be a public luadth engineer to coordinate t he work of tlie actual peo|»]^‘ in charge. 
Expensive plant recpiiins good inaititenance. In tha large seli-governimr (Cor- 
porations^ the drainage de])artnu‘nt should have a. pnldie InsiHh (Uigine<u’ at the 
helm. In municipalities, the mnnieipal engineers should Ix^ |>rovine!a!!se<l and 
pla<‘(‘d niu‘r the Chief ?ubli(* Ibailth Engineer. They will then he a!)le to maim 
tain t heir si'wage ]>1ants ii]) to tlu‘ na jiiire<l tcclinieal standards, nniutlnenced by 
noTe tec'lmieal eonsiderations. As in the case ol water supplies, the (diief 
Public Health I’higimau* should be authorised to exTtiiy a work as essential and 
hav(' it (ao'rierl out at t lu^ (‘X|>ense of the municifja.lity when lie tinds that the 
municipjdity i ' not (io-opiuativic Howeve]*, the necessity i()r sucli ( crtilit ation 
will diminish if the municijial enginciu’s are provincialis(‘d. 

89. Hidusc collection and disfiosal can be entrusted to the municipal engin- 
eer. In onr interviews w(‘ ha vi* found most liealtli officers and Directors of Health 
Services anxious to divest themselves (vftfiis responsibility. The mainttuiance 
of transport vehicles and the organisation ol labour are tlie ]:)r(‘|)onderant fea- 
tures of the work and an engineer (-an do it betlx^r than the health odicer, 
provided he has had suliicituvt training to ke(‘f) t}u‘ [inblic healtb obje(;tives in 
the forefront. We (‘unnot say that an ordina'y mnnieipal engineer is so t rained 
to-(la,y. When he is traiiUMl in public health, th(‘ liealth d(*])artment should 
transfer the duty of refuse collection and disposal t-o him. He may lx* given 
saiiitary inspectors to work under him. 

90. The collection and dis])osaJ of excreta, tlie cleansing of drains an* actuai- 
ly carried outHiy bhangis or sw(X‘pei‘S. ddiey are doing a great humaaiiariaa 
serv ( c and shcnld be treated not as ouicaste^: but w.th sjieeial considera- 
tion. They sliould be given good housing, vater sup})ly, latrines and other 
necessities. The stigma of social intcriority which they siilfcr from should 
rlisappear by mobilisation of public opinion. As Alahatma. Candhi cm|)hasised 
throughoiit his life, every mother is a lihangi to Ikt (diild and ev ery man should 
be willing to be a bhangi when the need arises. E\ euy public lasilth engineer 
should be proud to feel that lie is the arch lihangi of Hie commumty. W have 
noticed that the living exinditions of sweepers have fx'en badly negleeti'd in 
many municipalities. Social duty and self interest dcniand that the physical 
envu'onment of the sweepers should lie improved by the municipalities imme- 
diately. We feel that this should receive a high jiriority among our short 
term plans. 


CHAPTER Vll 

FOOD, DRINK AND MILK 

Food, drink and milk should be produced, stored, transported and served 
under environmental conditions which are free from dangers of contamination 
and free from risks of reducing its orginal nutritive value as far as possible, 
TIub is one of the important functions of public health administration. Tiie 
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danger of transmssion of disease through food is greater in public food estab- 
lishments than in private ones. As urban and industrial occupations compel 
people to resort to public food establishments to a much greater extent than 
rural occupations, the need for food and milk sanitation is greater in urban 
areas. The ideal farmer’s life is more or less independent and self-sufficient. 
H© produces and consumes his own food cooked in his own kitchen, drinks the 
water from his own well, and lives sufficiently far from his neighbour not to be 
affected by the other’s state of disease, unless it is transmitted by insects like 
mosquitoes and flies or animals like rats. Only when he produces milk or fish 
or vegetables under unhygienic conditions and sells them to the people in the 
neighbouring town, he has to be watched. So food, drink and milk sanitation 
loses some aspects of its importance in a rural environment. 

2. The objective mentioned in th(^ first paragraph can be fulfilled only by 
(a) constructing a suitably designed structure, and (h) maintaining it so as to 
avoid the risks and dangers. The first part slioiild be the resjionsibility of the 
public health engineer ; the second part the responsibility of the health officer 
through his food inspectors and sanitary inspectors. Tn some countries like the 
U» fe. A., the second part is shared between the medical and engineering wings 
of the health organisation. 

3. In India, there are fairly comjireheiisive rules regarding the various 
food establisliments, etc., in municipal areas. The administration of the rules 
is very imperfect. There is a system of licensing of these places. The health 
officer can recornmend the grant of a licence if he is satisfied about the sanitation 
of the premises. If not, he can recommend tlie withholding of it. But the 
man in charge of an insanitary food establislnnent can still run his business 
without a licence. I he health officer (%‘innot ha\u> it closed without a court 
order. The Municipality can prosecute the proprietor for conducting a business 
without a licence and have him fined by a court. The fine is light and easily 
paid.’ llie health officer finds himself helpless and the whole business of en- 
forcing rules becomes farcical. 

4. \\ e have hoard few ])racti('al suggestions aliout liovv to enforce the rules 
and rogulatioTLs more efhstively. The fines can bf‘ made lieavier, but it may 
be cheap(‘r for 1h(‘ offendcu' to |)ay a tine t]ia?i to alter a building or to put up a 
suitable building. If tlie lusdt li oflicer is empowered to close, down an insanitary 
estalilishinent’ without ?(der(‘nee to a court, it may Itaid to abuses by corrupt 
people, and is in any case an (m/*roachment of civil liberties which 
a democratic institution will not accept. As the law stands, if the health 
officer closes down a business, he may be sued iu court- for losses incurred, and 
h© must prove his case that there was a danger to public health in allowing the 
establishment to function. Unless there are clear-cut standards and the law 
arms the municipalities to close down an establishment falling short of them, 
judges will not give a verdict in favour of the municipality. 

6. More rigid standards can be laid down by law, though it is doubtful 
if they will be accepted by municipalities as byelaws. Standard designs for 
sanitary food, drirk and milk establishments can be prepared. Some can be 
built by municipalities for educative purposes. All these will have a limited 
value. But it is only the demand for better sanitaticn by the strength cf public 
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opinion that will ultimately raise the standard. The business man knows 
that his customer is always ri"ht. He will improve his sanitary standard ill 
food establishment only if the customer insists on it. At present the urban 
custom(‘r of food and drink wants onlv'' clusip food, not s,'initati^>.n. 

G. I here ari' many Icinds of food establishments. We will now consider 
the more imjxjrtant of them, detail tlie most olivious defects that have come 
to our notice and suggest means of itiiproving them where feasible. 

A. Processing establishments 

7. In this cat(\gory we will consider tlie establishments in which food 
is processed on a large scale for public consum[)tion. Here the interests of 
public health demand that the quality of the raw product, the technique of 
manula(‘ture, tlui environraent in which it is manufactured, and the quality 
of the finished product should all be striiddy controlled. Some of these es- 
tablishment's may be outside the limits of a municipality and may escape 
control b}^ tin* municipal healtli authority. Tliclaws should be amended so as 
to ensure I>etior co-ordination l)etvveen dilTerent lu/altfi authorities in urban 
and rural areas, so that a wholesah^ producer can be controlled instead of the 
retailer. If an aerated w at(*r factory is I()(‘,ated in Garden lieach and an inferior 
product, is sold in Calcutta, the (axlcutta Health Olllcer can prosecute only 
the reta iler, and tfie Garden Keach sanitary inspector may not care to prosecute 
the nianiifact urer. The collection of sa.m]des of unvAdiolesome and adulterated 
food and sanitary inspection of premises will be more usiTul if caTrI(Ml out in 
wholesahi produeing and pro(M*ssing establisli merits than from petty vendors. 

8. hood ostalilishments to be included in this category are slaughter 
houses, flour mills, bakeries, eonfectionerles, canuories, sweetmeat shops, 
biscuit factories, ice cream phuits, pasteurisation plants, ice and aerated 
water factories, and kitcliens in wliich food is prepared for con^ 
sumption by a large number of people. 

9. Some of these may be privately managed, others owned and managed 
by municipalities. We suggest that private slaughter houses should not bo 
allowed in any municipal town. Municipal slaughter houses should be built 
in all towns to type plans approved by the Chief Public Health Engin air of 
the province. In the larger slaughter houses provision should be made fof 
quarantine of the animals and veterinary service. The slaugliter liouse should 
be located in a clean secluded place, should have a good water supply, cement- 
ed floors and drains, good lighting and ventilation, and arrangenKints and equip# 
ment for segregation of the different kinds of animals and for slaughtering one 
animal after another. The slaughter house should have adequate means of 
disposal of blood and wastes, facilities for cold storage of tlie meat in large 
slaughter houses, and suitable vehicles for transporting the meat without 
exposure. The vehicles should be easy to wash and clean and should not be 
used for transporting any insanitary material. Special attention should 
be paid to fly control in the premises and neighbourhood. Ante and post 
mortem examination of the slaughtered animal should be arranged for# 
The workers in the slaughter house should have lavatories, urinals and closets 
separate from the rooms where slaughtering is done, and spittoons in the slaugh- 
ter house. We^understand that the Government of India desire that no 
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“les from the 

perimeter of an airheld, so that aircraft may uot be endangered by vultures, 
biscuit ‘’O'lf^ctioneries, canneries, sweetmeat shops, 

sSnte '' ?hee vanaspati, papadam manuhictnries and manufactuJiel of 

evef! ,r'7'"'!T’ " 7 \ ‘P J’"/’''" How- 

mTn^nmr? .t ! r r "P ^''’’^ain 

Burroimfjr^ 4^! ^nitation. J hey should not be located amidst insanitary 
liuhted an l’'’ '' tTl 7 ''^^ should be clean, well 

tion^bv horr? «*■ eleaning and sterilisa- 

c oLe , n T" “ substitute. The process should be as 

closed and raw:ham,sed as po.s.sible, involving the l(>a.st chances for handlin<r 

paid tiVsmohe should be 

fruit juict, milk and drink are e.vposed during their proce.ssine. The wrappers 

for'^ster'l T'' '71 T ^'’’^i'i^'io^ «hCuld be prolhlod 

for sterihsyion. Urinals, closets and wash rooms of a .sanitarv tvpe simuld be 

^ovKied for workers separate from the rooms where food nr'dri, Ic is handled. 
Workers should be provided with spittoons at the place of work. Thev 
sjiould not be permitte.l to live in the rooms i„ which these processes are carried 

11. Particular attrmtion should bo (laid to the regular contrni of quaiity 
of the law material and the hm.she.d product. Thus th(> bacteriological . uality 

of the raw \vat(T arid finished product in ici- fact' ri ;s ami a ■l•ate,i wvtt w 
factoric.. suou. i b nh ronie p, driukiiig water standards, and sliould 

bTbt r •■'■'•'■mgcmenl, with a laboratorv approved by the 

hea th department. I he workers should also be eertified mediealiv lit. The 
control o( large food proce.ssmg establishments should be tighteue;] op bv 
suitable provisions in a Provincial Public Health .Ar-t designed to secure clo.ser 
CO-ouimation of the mumci|>al and provincial luMltfi departments Standard 
spe^uhoations .shoulif be draw up by the Provincial Pul.lic Health Engineer 

^e t'T» t'T* IT '^^ I'T 7 ’’ Service.s) anrl incorporated in a Pro- 

vincial 1 iiblic Health Act applied uniformly to all food proces.sing establish- 
ments whety^.r th(>y ar<- wathin iminicif.al limits or outside. An iTpectorate 
8hould be es ay ished in the province for regular inspection and qnalitv conS 

hJ ft S. rv ;.i T™ I"'”’’'”"""''' l’« l>~'il>l« for tl,« Dirrotot of 

Health Servurs to launch pro.secutions against offenders. 

B. Milk and other farms 

of foo7fn7n!7T""*'‘^‘'’'^'^ T- ‘Articles 

farms t ^ T as dames, piggerie.s, poultry farms, sewage 

fer^. etc. They may be located m rural areas, but their markets will be in 



79 


13. The control of cattle sheds and dairie.s lia.s he<':i ratln r iiiisnccesaM 
in towns. In a city like Calcutta unlicensed dairies am! cattle slicd . are founV 
almost everywhere. 


14. Ihe standiird for dcuries iiiu.i cuttle slieds are aiiiKist i l* ^ .' iiini* as tx)r 
food processing estuldishinents. ''rtie hao.i-i;;,. v,rUi iiuhied arid 

venbiiuted, the floors should be iniper\ i and siopiug Ut a, siiit.ua\ vu Jc dvmn, 
there shouti be sufficient length and floor space :or aniie ds \n(^ !a; ;ll;ies u>r 
watering and feeding them. TIk' (‘ulf rooiri and milk r(iom sli uid In- separde, 
the latter being fiy-proob The uiijk should lie tlravMi in suir.ioh jiails whioli 
will not affect the quality of the milk and can lat sterilised. Thfiv should be 
facilities for washing and sbullising liottles and pails, and an aiiiple aippiv' 
of mij'ti water for washing floors, utensils, etc. The stra,w and maimre should 
be collected, stored and dispostsl of in a. mamu'r that ('ai ries no nsiv of liy bre.ed- 
mg. Closets and washing places slioidd l>e provided jbr worker's separiite 
from the eattle sired and milk rmonr. TIk' aninuils and millcc^rs slmuld bii 
healthy. Ihe niilk should lie examriunl and should come u|> to [nesr/nbed: 
standards. 


15. Municipalities will not. be able to (Uifor'c'e these standards merely fry 
proseiaition. They will have to build model dairies an<l tium ( mmjrel t he, owners 
of cattle sheds to occupy llrem on payment of rent. We ai'e dflf]<lent 
about the fiiiaiuhal resources of mnnif'ipaiilies to larihl a snfhi icnt rmmber of 
model cattle sheds. Tf the Provincial CoNau-nuK mt laaruTcs a sclu rm him t he 
one that the Bombay Government is carrying out at Are, outsirh^ )>omle:re c,h:y. 
there is a chance of improving tin* [rresent comliti'in. The Ihcnhav Milk 
Proj(‘ct r'cipiiros a capita] outlay of a[>out Bs. I,0()0;- j>er c(‘vv (m c 50/' 
‘per capita of population that can be stn'viMl by it). The oivlmm')' nh'!: sesvelier 
in towns is too jaror to build a sh(‘d. He doiis noi owii the lan-h. | fM>rfVM,vs 
money at high rates of interest to pay for his cow, aral the com urncr [ci ys ibr 
bad milk a price whicli is more tlian sufli(*icnt to build and mmid ii)! hycienic 
dairies if capitalised for five years. (k)~o|>ei*ativa> milk farms m i>e ]>romote(l. 
outside municipal limits ; this may solve this problem to sona* evtiuri . ddiese 
have been discredited in sorm* places by the disfiom^sty of emjrlovees lian ifing 
public milk and pulrlii* money, li’tliai fundamental frailtv is ov '•eormy co- 
operative milk unions can play the very useful ro](' of improving tire milk 
supply in our towns to the superior standards of wesUuii countries. 

16. We have made our recommendations on smvage farms in anotfrer 
chapter. We consider that sanitation in (hbor farms (sue}) as piagerie'^. goat 
farms, and poultry farms) should also be (‘outi'ollod hy tfu* })rn\ meial liealtk 
authority by registration and licensing on fulfilment of certain minimum sani- 
tary standards. 


C. Storage establishments 

17. In this category we include the Govei riment and yirivate grain stores 
and the wholesale godowns ; the goods-sheds and ware-houses ir, railway 
stations and ports ; and also the cold storage esta blishments for storing perish- 
ables. We ar ■ not aware of any standards or regulations alroul these. The 
amount of food that is lost by spoilage or is consumed by rats from these 
storage estabhshments forms a respectable proportion of the food shortage 
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1 n the country. The public health consequences of encouraging rats to flourish 
u the neigi)l)ourliood of these godow ns arc well-kn.)wn. We are of opinion 
that the biualitigs used for storage of food should l)c dcjsigued for the purpose, 
should i)e <l,n-nj, and shoidd be render<‘d rat-free by struck, ural aliera- 

ions and jHn iodic anti-rat nioasiircs. Tln‘ wnitilation, teinporatiire and other 
concbtions iii tlie storage c-stablishineiits sbould be siudi as not to encourafre 
spodage ol thcc articles stored or to endanger the health of those who work in 
those; places. In.secticides etc. may be used, but they should not affect the 
quality of the food fruit or grams. Wc have no apace or time to dilate upon the 
environmental conditioiLS that should be ensured in each of these establish- 
ments. pie public health engineer and the health ofScer should both be con- 
sulted and tlicur joint mspection and approval should be made a condition fur 
the opening of ipiolc^sale godowns, wareliouses ancf cold stores in every part of 
c^ (ouritiv T his rna\’ be done by a suitable provision in a provincial or 
national public liealtli act. 

D. Retailing establishments 

18. In this category ive include the markets, restaurants, milk bar.s, eating 
houses canteens tuck simps, ua; and drink shops, railway jdatl'orm vendimr 
defectfvr^^*^'*^*^ t>ye laws are full of ruh-s, but their eriforoemciit has becTii 

19. Exposing of food, cut fruit, etc., for 
stopped. Public opinion and police a'dion can ... 
powers of any muuieipa l health orgauis d i >!i t > j);'o, 
convi(‘te(l. 


s.'ilo on pavements sliould be 
K^hieve this. It is beyond the 
)s iiTid gf^t every offender 


i'ailfc ill every uri mu a-ea. Particular 
atteritjuii should be. paid to the provision of a [lure waLe.- siqijilv fordrinkimr 
was ling and gciierfo cle inime.ss ; the paving of paths ; the lining of drainti 
tfo. pier. iMou nf stads so that the articles t.o be sold will not lie exbibited on the 
floor; lighting and ventilation ; latrine, s and urinals ; and arrangements for 

Sofo 1 m T 11 1 particularly likely to attract flies 

Thl li I f " rt than glass or fly-proof cages, 

of flh’r ivr wdl be inversely reflecte<lin the prevalence 

rnve.JdLuff of public markets a profitable 

facilities for storage of 

pe ishabUo In retail markets, storage of perishables overnight should b,- 
^hscouragecl so lliat the articles may be fresh. 

23. Ifostaii rants eating houses, etc., arc often located in buildin'^s not 

iVhhP am" f ■ I ^ ''f the. washing facilities 

Thte 1 rr standard, and collection of garbage ino.st unsatisfactory. 

Wib f '"Th" ^ But 

foTsmrT^'T P''«^i«‘on of a boiler for hot water 

for stirilisigion of utensils ; garbage bins of an approved pattern with lid.s • 

supply of safe water ; and the provision of closets and washin*^ 
acihtms for customers and staff, separately, and separated from the kitchen 
nd the dimng room. The penalty for faihng to provide these should U 
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deterrent. These minimal sfcandar.ls slioukl be applied net OTily- te public 
hotels, restaurants ^and eating places, but also to industrial cauteeiH, tiifin 
rooms m pubhc oflices ami railway' rt’froshiuont rooms. In fa 't the res- 
tam'ants in Government and munie,i[)al olli.-o,-;, tlic railway r<’fre.;i|i,iont rooms 
» , the indiistria] canteens and the Icio-hens in school arid college liouels should' 

conie up to optimum .standard.s and not minimum slandards. .and slioiiid b- 
models tor educa,t.ive pur()(j.se.s. Travelling ca.nt eens that we s iw lii Madras 
^ were pojmlar and clean. 

_ 23. The regular spraying of a suitable insecticide should lx.; mad- a, condi- 

tion for ^itinting a liccrico for a (oo-l rt^tailiiig to operate. 

E. Food sanitation in pilgrim centres and alms Iiousp.‘i 

24. A large miniher of people vi.sit temi)lc.s, fairs .and festivals .and take 
m a devout spirit, food and liolv' oiTerings pre|)are,l and distril.ufeil under im- 
hygienic conditions. We have seen this in I’nri and some of us know it i.s done 
m many other plaw's too, Many sulha- in health f h(>mselves. .Ifterwards 
they spread disea.ses to others when they go back to tlieir homes. 1’liere is 
every chance of food being infected in tliese places beeause ,,f tlie eongre<gation 
of many diseased per.son.s, who sei'k the solaee of religion and the favour 
of the Almighty for cure, and because of Gi- presimce of liil h am! hies. 

25. There arc also charitablv' minded persons or mstitutions feeding the 
poor. The arrangoments for cooking their food and h'eding tlie-n are a, ho far 
from hygienic in many' places. 

^ 2(). The ordinary standards of ,-uinit.i.tion relating to ri'.stuar.ml.s and 
eating plaefts cannot be a.|ip!ied in these situations, It-ligion i.nd seiitinumt 
obliterate the value people normally i.r.tach l,o hygiene, li, is a c-se of cleanli- 
ness being displaced by Godlin y in.'tmad of rcmaiiijiig iie::! ta, ! Jy.) health 
authority dares iiispect a temple kt.chen or a, p.ior f— ding .kite.:,-!, and erlticise 
it. ilowevn-r, it is neces.sary at piigirm centri's and |io,)r fee/iin < eetd-v :- that 
kitcluin.s .should be well li''ht-tl ami ventilated ; that; food simuld b- itopt 
covered and not exposed till it lias to bi^ served ; that w ater uiid foo<] .should be 
served by ladles and spooms untmielied by hand ; that washing fm-ilities .sliould 
be pi’ov ided for llio.se wlio eat^ ; and that t he heive.s and garhmfc shimld bo 
cleaned up ami disposed of b;- Im ial or !)v' feeding fhem to c .vs' etc. 'fliese 
should be acconiplislied by tlie health authorities liv negol.iati sn with temple 
authorities ,i.nd managers of jioor feeding esialilishments. The i'nblie Health 
* Act siiould also include provisions to cov'-r the.se e.aies. 


(dlAFTEli VI II 
LIGHT AND AIR 

Though liglit and air are not .so dire.ctly ami immediately ii.vnlved in the 
interaction between licaltli ami environment as tlie chanci's of exjiosure to 
infection introduced liy ovej-crowding, water, dirt;, food, insects a.nd rodents, 
the appreciation of the environment by an individual is largely iletermined by 
his subjective impressions almut light and air. The. satisfaction and enjoy- 
ment that a person derives in his work and play are dependent on the visua 
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and bodily comfort cxpericncoil in the environment. The skilful architect 
and the expert town pla,nner aware of this, and use linjhtinG^ and ventilation 
to maximum eif(‘ct. The Iandsea|)e, parks, optm s[)aces, aspect, width of roads, 
set-back of lionses, arrangeanen^ of windows, internal and (‘Xternal colouring 
and decoration of buildings, are all designerl by them to seeure this appreciation. 

2. idood lighting and good ventilation are condiurive to better endeavour, 
better (•o-operac on a/n<l greatva* and bett(‘r output in homes, schools, offices, 
factorif's. (Me. W iHsre lighting and vs'utilation ar-' such as to cause discomfort 
it lias been provonl that ellieK-ney, output and health are* affected in turn and 
accidents may occur more frc'jucntlv- 

d, I' rorn th-' Ic^altli Jispec^ in ; liroad sen ay tlic minimum and optimum 
staiKhuels of lig!it and v'entil jtion should be set out in the Housing (uade, 
lactorios Act, School Building (Vnh* and Public Health Act. Tiic village and 
town plajiners should regulate tiu' usi' of land to facilitate the attainment of the 
optimum starKbirds in natiira' ligliting and natural ventilation. Tli;; public 
health engin(‘er will give technical advice on the means of securing adequate 
light and ventilation, and the intricate technicalities of an actual installation 
will be under- takcMi by the illumination engineer or ventilation (rngineei*. Thus 
there are four hovels of technical service- -tlie general laying down of standards, 
planning of land and open spaces, public health engineering to evolve and inter- 
pret standards, and sptH-ialiscd illumin ation and ventilation engiiieiu’ing to 
icsolve d I (lieu It i(‘,s, l}j(‘ distinction b(*tw(H*n (he four levels is not gem^rally 

understood. Hnlesand f>yla ws frarniMl f(>r lightiiig and ventilation do not take 
into account tfu' vcrriable requinurumts of lighting and ventilation in varying 
situations. ! Ice n.re applied ort(Mi with it (aiMt-iron rigidity by healtli officials 
V ho (h> nof n iidi'rsta.rid snbtletK's, Simdarlv’ each of the other profoisions 
conc('rried nf 1 he of lier levels of service is inclined to think that othea*s have no 
busimess to {:dt: of light cund vcmtilation. 

A. Building bye-laws at out windows 

4. Most building bye-daws in municipalities specify that the window 
and door ariei in a, room should be at least oik* sixth to one-seventh of the floor 
area. Sepaiai • standards lor windows alon * arc not alwavs sfieeified. A 
door b(a oine, in( ffective for ventilation and lighting when it is (dosed for naisons 
of secin it y. . vs windows are (eK[)ensiv(‘, th(‘ louses Imilt for the poor an^ pro- 
vidcal only witli the minimum. 

A wiiido-A (; used for natural lighting and natural ventilation. 
To secure good lighting, Mu' window slionid be as high as possible. 
Sucli a windo.v will not, |)e elfective in securing a flow of cool 
air at tlu' liw'^ds at which ixaiplc live, work and sleep. Furth(=!r, 
lighting ina) Ik* aebajuatedy secured by a single window, while ventilation by a 
single window will produee stagnation of air. Booms arc used for different 
pur])oses and the light rocpiirod will also vary. For instance the kitchen 
is a |da(‘(‘ wliere miieh more light and miudi (SHiler ventilation are required 
than in other rooms. The ordinary building bye laws do not take into account 
these diflerences. They do not also take any notice of the ffict that the 
thickness of tlie frame in a window may reduce the effective area by anything 
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from 15% to 50%. The reduction will cut out the area of vi.^ihle sky and 
tnerefore day liijjht. 

5 According to prevailing hv-laws in certain towns, a. l.ahonr.'rs- r..on, em 
be binlt with a floor area of 100 i-icpniro foot and a siicjlc win.huv thr.'' Ik .t, bv 

the 

!■ nyf 

vvail» 

( <> a 


two iA^et ill wliicli the throo-iiv'li tliick won {^n frarn ' uib{ }>ai 
effeclrive area by d<S')4. The window can Iia jif ii 'l foar ftM-i 

Th 


k a bo A 
c msitl 


right under the eaviAS and giv(‘ n;nth(a' ji%dit nor venrltition. 
may be dark gri^y and tlie ncixt hoii'^e juay fie six [('ei awa\'^ u i! h weii.k ri i = 
about thirty-five fe(‘t. Tliis is fairly v-oinnion. 
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6. New ideas and standards a, re (xnny evoiv(‘(l. h naiiv !i ' dill; 
incorporate them fully in a simple s;b of live- la ws understood by ordinary i M-ojue, 
However, we consider that th(‘ following suggest ions whiids are m ‘ ein fa na - 
tion of those niade in clauses (10), (1 I) and (12j ofpani. hi of Chapter ill, may 
be adopt(‘d in the present state of our knowl<ele<‘ • 

(1) A room which is likely to be occupied liy pimjyle shoriid luivo* ai least- 
two window,s for cross ventilation unkss it i-. artiticialh iiLdit(Ml 
and ventilated. 

(2) Thf' windows sliould have their sills rmt more tiian t!n’ee fe.o mve 
floor, ddie head of a vvdndow slioidd not tie less t han fonr ;in<{ Jmlf 
l(‘et above tloor in anv casie ';ei'.d>l\ it sliould ii ti- i o .^1^. 
feet. 


(•>) J he windows shoiild ojaen on to e.xternai spaui' dij’eetU' or a 

v(‘randah not mor.^ r'lan 12 feet wah*. 

(1) The area of weulows satistying conditions m ela,is < f:2) emd (2) 
above* slionl 1 bi' not tlian onc^ tenth of* t he dom- ar^ea, in '’ v itlg 
rooms, one-lilfh nt Icdehens, otlic<‘s, sfdio.ils, etc., and ore'-ffurth 
in i ; ’loratories and draftijig rooms. 

(o) In passages, staircases and batii roomy th*' windows n -ed not sevsfy 
('omidions in clauses (2) and (o) abova? biji the aiva of vv ir;dMws, 
sky-hglit, or light operimgs, wln-ther' |u<)V'Mh‘d iiidep<‘ed‘'))i by 
or incorporated in doors, shouM be not less Cem one* tenth 'tf thiA 
floor a 'a. 

(6) Ji the int(‘rna] colouring of the walls and (S'iiiim is dark grey , g, vuui 

or red, the window areas j)n‘S(:ril>e<i should be iuereased by 
25%. 

(7) If the frame of a window is not more than one inch thick the arona 
may be reduced lyy 15% below tlie standards in < laiises (4 ) a»id (5) 
above. 

{b) If the angle of obstruction to iiglit is less than 2()| owing to the 
opeuneSvS of layout or the height of the building the proporf ion of 
window area in clause (4) above tiiay be reduced fty a further 15^^,. 

(9) If the angle of obstruction is greater than the window area 

should be increased by 15%. 
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MT oompiitiiig tho nnglM of obstruction to a window, draM^ a lino from, tho lower 

fliU ot that window to tho top of tlio building or wall opposito to it, porpondicular to th,o plane of 
the window, and land tho inclination of that liri<‘ to the horizontab 


If there in no building oppoMito to that window at the time of computation and there is no 
guaraiit(H> or ciirtainiy alxuit, tlie leoidit to which a building niay be raised on that pr-operty later 
on, tho angle oi olistructioii shoult^l be taken as b(Mng 

If there is a law fixing a maximum height for buildings, tho angle of obsl ruetion slioiild 
be computed on the a.ssum])tion tl.a t the unbuilt building is in (.xisteuce to the maximum height 

allowed by law on the neighbour’s site. 6 « 


If 

buildirij 

heiglits 


tli.j own, US oj- 1 w,, fuljoinino pro,, -rtio.s arrive al. an agreement abont tile height of tho 
that will be built, th- angle oi ol)struclion may be eomjiiited on the basis of those 


If tile adjoining building site is a fiublic street, « 
oomputed on the assuniption that no buikling will be 


* ■ park, tlio angle of obstruction 
built on it. 


may 


be 


Mi tile cas! s in wliit'h ih'‘ owner (dtiit* sanie proo a r 
Voluncaidj, hx die lavigiit. oi tlie obsi luetion he |>rop<is s 
a-uthori/y coneerned not to excei'd. 


v' coustruots many liouses, he should 
and give an undertaking to tho local 


(10) Use of artificial liglitintr to tlic complete exclusion of natural 
lighting is ,iot <]c.sirable, thou«li not objectionable. When arti- 
ficial b<fiit ini' i,s useil , minimum va.lu ,« in terms of foot eandic.s should 
bo pre.seribe,! lor fai;t(.)ries, schools, offices, hospitals, hotels, lodging 
houses, etc. Tliey need not be ])ri' cribed for private houses. The 
values will lie the total of naturnl and artificial lighting required. 

fll) If artificial \ I'litilation is u.sed, comfort air-conditioning maybe 
coirsidercd ,sat.i.sfa(dory. In all otlier cases there should be ventila- 
tion opemng.s, wiiich will lie equal to at least 2% of the floor sjiace, 
emmot be closeil mr tight and will communicate with external air. 
JNo .spccia.! provision of tliis nature will be necessary in thatched 
yid tiled houses as the space bcru'.rth tho rafters will bo sufficient 
lor elleptirig air changes. 

(12) No open ,s])ace need be ]>rovi(Jr>d on that side of a house on which 
no window or opening is provided for ventilation or lighting. 


B. Smoke and dust control 

I* and dust are irritating. They obscure light and pollute 

e a 'roosp nax*. fnhalation of (‘ertain kinds of dust for long periods is harmful. 
Hence trc' ('onti'ol of .smoker and du.st is im])ortant. 

8. In I 10 U.S 0 .S, tlie .smoke will rise from an ill-managed and ill-built kitchen, 
anther .sinolcidess fuel (.such as cliarcoal and soft coke) should boused, ora 
chimney should be* built. Many of the chimneys that we have seen are 
badly d.-signed They am built too high above the oven. Smoke will enter 
the uhimmy only if thert! is a proper hood, and will bo carried away only if the 
^angc,s of direction in the chimney are easy. If windows and doors in the 
iatclien are badly located, the breeze will drive the smoke out of the chimney 
mstead of into it. We. have heard people say that tho H. E. R. L. (Hyderabad 
Engineering Lesearch Laboratory) ‘ chula ’ developed by Dr. Raju is effective 
m eliminating smoke wlien firewood is used. Designs should be evolved, tried 
And Btandardised for adoption in urban and rural areas. 
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teklt' fc protCof””*”' ‘O™' 

(1) smoke and dust emanating from factories, railway yards docks, 
etc., and descending m the neighbourhood ; and '' 

(b) smoke dust and fumes emanating inside factorie.s and affecting the 
neaJtli of workers. ^ 

of 

10. Atmospheric pollution can be elfecdlvely controlled only t,y zoning 
and the grarlual shifting of factories from re.sidential zones to indii trial zones 
by legal compul.sion and by olh^ring .suitalile inducenn'iits and facilities to 
factories to shift Ivven after shifting, the iiollution of lire at inospheie can be 
controlled only by offering feasible tedmical advice to the factones They 
Should be educated on tlie loss they incur tlirough the escape of unburnt ca rbon 
particles into tlie air in the form of smok(>, and given practical advice such as 
how to increase the air supply to ovens, how to improvi' t he quality of fuel, 
how to rai.se the teinperature of the fume gases and how to build taller elum- 
nies. The method of enforcing tlie law about smoke control is a iH^rative 
approach. J lie .smoke inspector uses his chart, observe, s black smoke issuing 
lor more than tlie time allowed and complains. The iactorv is on the defeii- 
sive, some explanation is offered, and tlie matter i.s dropp.'^l. The po.sitive 
approach should be through zoning of the town and technieid services to fac- 
tories as outlined above. The so-called ‘ dangerous and offc.nsivc trades ’ 
snould be disallowed in residential areas. 

11. Electrification of factories where electricity is available would reduce 
atmospheric poll ution . 

12. Improvement of road surfaces and stretdi watf'ririi/ wall reduce much 
of the dust in small towns. 

13. No open cooking place should be built adjafv iit t > a road in noor 
housing. If so built, the food is likely to Ima (‘oritaininated b\' 

14. The second problem mentioned in para, b above liehaigs to in'Uistrial 
hygiene ^engi}(,eering. The hactories Ai t eontains cl.ius.'s ineafit to control 
t^nn The resjao^tsibility lias ])eeii thrown on thf‘ ounn th* factory to 
effectively cemtro] dust, smoke and fimies on Ins o\\!i iri.biative, !nit the 
Provincial GoN'crnmcnt is cX|)cctc(l to lay duwi, st.'iiid.'nds. 'riicsc'sli.,idd be 
evolved early in consultation with industrial livgicnist.s and pul)iic liealth 
engineers. 

15. Most of the dust and smoke problems inside factories can be tackled 
by ventilation engineering. The use of hoods at the right place close to the 
point of origin of the dust, and the use of exhaust fans, ducts and arrestors will 
remove it. We will deal with this subject in greater detail in the chapter on 
industrial environment. 

C. Ventilation 

16. We have already touched upon certain aspects of ventilation in the 
preceding pagei of this chapter. 
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17. Though the purity and oxygon content of the atmosphere are to be 
ensiio'd, tile main objective of ventilation is now recognised as regulating 
the rare of cooiiriL' of i he |a*rsons in an atmostihere so as not. to dilTer a.jipre- 
<-i;in!v fn.in their rate of production of lieat and gain of heat in other words, 
to k<tcp t hem within the comfort zone. Natural ventilat.ion may or may not be 

in ni.» tliis. 

18 . We ree ennnnKi that all cinernas an<l tlieatre.s irj tovvrus and 

villaies shtni!;! line.* iiriiiieial ventilation by means of which the air in the 
o< ^ ^vi!l be circnlated as well as chan^otl. 

M). \Vt also naommefui that operation theatres should be air conditioned 
jp ;nMl district headquarter hospitals, where the effective tempera- 

rut is Iticely t.o 'exeetvi tto’K. 

80. We also reenmm ai { t hat third class carriages in railways should be 
hit' i wit,}] fails. 

81. The irretasdirie Ihrta* recouirnendations should b(‘ carried out within 
ih< er-\t ten A'cars. 


(CHAPTER LX. 

CONGREGATIONS 

Opixjrtunllies for t raiisniission of disisases arise and iiicrease wherever 
pt 1 ole coiivi'eaaO iiidiscrimicatelw It is therefore necessary to exclude the 
da ac'-r? Ills |(e<qhr . lo imiermiiso the liealihy people and to modify the environ- 
menr -o as to r-sinec its p()t entia fit for trarisniitting disease. The exclusion 
oi eoj leiscoi.' pryq>!<‘ aii<i ttie mmmnisation ol the liealthy are duties tor wEich 
the o!edi('al olfieer of healt li is liet ter qualifiexi. The modilicatiou of the environ 
nc'iLt IS a duty for which the fuiblic health engineer is better qualified. 

8. Ill t:ountTa*s like India where tlu* public health organisation is compara- 
tive v less advaiK ed, most attention is paid to the vontnJ ot disease in con- 
go, gations than to oilier aspects ol public health work. It is accorded the 
higic'st, jvriority among t h(‘ various activities of a liealth department, and we 
mommend that it should continue to be accordi'd that priority. 

sh I'eoph' congregate in fairs, festivals and camps. They also congregate 
11 ‘schools. fa(*toTies. jilaces of entertainment, meetings, (‘tc., and in public 
traiiS|>ort {acilities sucli as railways, trams and buses. It is not possible 
for th<* mediiail oilicca' of liealtli to immunise the healthy in all such congrega- 
tiior s. l^fven the exclusion of tiie dangerously infectious people is difficult. 
The environment , }iow(‘ver, can be controlled in all these cases to reduce chances 
of uifci'tion. 

1. In tlie iol lowing jiages vve will consider the hygiene of the environment 
in all types of < cuigregations ex(x^pt those in factories. The hygiene of the 
industrial environment will fie considered in a separate chapter. 
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A. Camps, fairs and festivals 

5. India is full uf places nC [)ilfjriitiiiffe, wIm'i’c people cathei- in 1 lionsjinda 
and lakhs. Tlu-re are towns « here festivals attract ciowds ahiiost throindiout 
the year, such as Puri, .Vllahal.ad, Ihinaras, (l.a ya. Nasik, P.-ni.d!iar|,iir. Maidwar, 
Tinipati, tliidainbarart!, .Madura, and Pam Miw. Main. Thciv are oj'lter places 
where tla v an' occasional manirnoth yathcriiiys — aicli as K iinikshctra 
KumbiiKan.im. Iba.jahmiuuirv. We ha ve also yot tin' pj-oblem of the refugee 
cani}).s. 

h. the housing of ticople in tlu'se phiccs is gi'iicrally unsatisfactory. 
There, arc .'.cis, lik(' the Puri Lodging House .\ct, u Inch ajtn at even i.sing som.i 
sort of control over the .standard ol’ accommodation [)ro\ ided in pdgriiii 
eentre-: by a ss.stem of lic'ii.sing. in practice, however, the contn.l is incMec- 
tive. Idurnig a. festival every lodging house i.s crow.h'd to its nia.vmium 
phy.sical capacity and no magist.ratc, liealtli olliccr or .sanitarv ins|>ce(,or can 
pro.scriito the lodging house keeper for permitting oveicrowding. Over- 
crowd,mg is dillicult to tarntrol. As every room in a pilgrim <-entn> is likelv 
to be oecuiiied by a family, tin' minimum .size of rooms permissible in lod.nug 
house.s in .such jilaci'.s ami in ail (lharainsala,s sbouhl be 200 siputre foot. The 
Provineial (Jovernmevit .should iiass legislation specifying the places for which 
this standard >vi!lap|ily. The rooms should beat h'ast Htfeet liigli arid should 
have 'east Id';,, ol' the lioor area m i,he windows, hlvers- iodninn liouse 

should h.. vi' an open luiek verandah vmMi at h'a.st four eo<.'kiru.' places and 
a sanii.ii N' tat.i ine with c.e.mented floor and aderpiate \ ('iitilat ion, with at least 
four s.'para!e .'.cMts. eacli completely .screened oft from the ol hei. j f a'perina- 
nent pilgrim m'Mn' is so small mat li caimot c,f,,rd to inivi' its own for 

onlorwng tie. e regrdat.ions, (loveriiment, sliould ajijioint i h" health ojiuiu 
and tlm i-ngineer of .some other municipality or dislrict bo.rrd or from their 
own cadres to control bnilding oix'rations in conformitv with the .standards 
suggested a bo \ e. 

7, VV(' also recommend that exery (lliaramsala .should be providi'd with at 
least as .■iianv latrine seats as there a.re inom.s, and li.dt as many bathing 
enclosures. ( Ookiug in.-dde living rooms in dliarainsala.s .'dionid not ue per- 
mitteei, bu(, every room may be |)rovided wifli a .si-parate cooking jilace. If 
there a.iv no water .siijiidies m dliaranr.akts, ibey .sbouid be provided. The 
cost ol ihese improveaucnts should be met Ironi (1) uiunieipal or local 
board tiinds if the dliaiamsuia i.s maiiilamed by such a bud)-, or (2) private 
or tcni|iic endowmnits if then' are aiyy for the particular dharam,sala 
or (b) tL'Vetnment religious endowments board if tlii'ic are no other fund.s* 
Govcrnmenl should jiass comprehensive legi,ski.1:iou ele.signed to improve, the 
standard ol' maintenance of dharamsalas, and ('onferring upon the health 
officer and the pulilic health engineer the powers of in.sjieciion.s and provision 
of these improvements. The Act should include poweis for Oovorninent to 
have the improveirionis (arried out by its own .staff at the cost of the 
party (oncerned if the latter does not carry it out vxdthiu one year from the 
receipt of a notice served by the Chief Fuhiic Health Engineer of the province 
or his authorised representative. 
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8. The standards about accommodation suggested above may also be 
followed in the construction of temporary accommodation in larger gatherings* 
It is desirable to build in addition large waiting sheds, 100 feet by 20 feet^ 
with cemented floors. A length of 16 feet at one end may be divided from 
the rest by a dwarf wall four feet high, to serve as a cooking place. Every 
such ward should have at least three latrine seats within a distance of 200 feet 
and a water supply point within 100 feet. 

9. We have already recommended in our short-term programme on water 
supply that all permanent pilgrim centres should be provided with piped 
water supplies. Provincial Governments should draw up lists of such towns 
and should force the water supplies on these towns even if the local a uthorities 
are not keen about them. We have also recommended that the cost of pro- 
viding such water supplies should be shared between the province concerned 
and the Centre. 

10. Even in the case of temporary and periodical gatherings of people, if 
the number of those who gather is likely to be of the order of 50,000 or more^ 
it is better to install a permanent piped water supply as at Kurukshetra. The 
supply should 1)0 at h^ast six gallons per capita })e]‘day and should be distribut- 
ed through public taps at the rate of at least one tap per 150 persons. It is 
most important that tlie water supply in such places should be effectively 
disinfected and supplied for at least 18 hours in a day, if a 24-hour supply is 
not possible, 

11. In the case of temporary gatherings likely to attract 5,000 people 

or more, the provincial public health engineer should be in a position to put 
up a temporary piped water supi)ly, filtered and disinfected, from any available 
SOTrce. The portable units that we saw in the Central Provinces seem suitable. 
They imdude c-ompl(‘te pumping, filtering and disinfecting outfits mounted on a 
trailei, and hauled by a car. As many of tliese units as are necessary to mve 
a reliable service (with reserves for ineclianical break-down) should be main- 
tained by the pul.lie liealtli engineer, d’lie ebarges for operating tliesc units 
may be reeov('red fr(im tlie fair authorities bid, any e.ontroversy about the 
allocation of expenditure should not be a reason for not providing a sunnlv 
of disinfeeteil water. “ it' / 

12. 'rhe collect ion and disjiosal of e.xeri'ta are (lie least sa.tisfactory part of 
the sanitation of fairs and festivals. If the authoritie s in charge can do nothing 
better tlian putting up .shallow trench latrines witliout water taps for ablution 
purposes and providing only a tentli of the optimum number of sweepers 
required for conservancy, the whole area becomes a hideous mass of filth and 
Oftnnot be much worse without those latrines and few sweepers. 

13. We have suggested in Chapter VI entitled “ Measures for the hygienic 
collection and disposal of community wastes ” that every permanent pUgrim 
centre should be sewered. If the entire cost is borne by Government it 

prob^ly be the best investment that they can make in public health. 
Hardwar has been sewered, and we would commend that example to every 
provmce for every permanent pilgrim centre. 

14. In the case of temporary gatherings of people, sewerage will not 
be feasible. However, we have a few suggestions to make. 
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15. Shallow trench latrines arc dangerous for undisciplined and irres- 
ponsible communities. They consist of only furrows in the surface soil, 
hardly six inches deep, with a translucent bamboo matting for privacy 
and no water for ablution. They are usually built far from the buildings, 
as they are known to be smelly. Tlie latrines arc too far away to be of any 
use at night. The entire grounds and the banks of rivers, cliannels, j)onds, 
etc., are polluted in the privacy afforded by the darkness of the night . In the 
day time too the same thing goes on without worrying about privacy. Nobody 
cares to cover the excreta w ith earth even if he uses the shallow trench latrine, 
as he is almost sure that the earth around has been polluted. 

16. If an adequate number of sweepers can be ensured, service latrinesf 
are better than shallow trenches. In such cases, there should be a cemented 
floor, and a dwarf wall to sit on. The excreta may drop into a trench in which 
some sand has been spread. The latrines should be cleaned at least thrice a 
day. The availability of sweepers is however, a doubtful factor. 

17. We recommend the construction of well or pit latrines in such places. 
The wells may be about six feet in diameter. Four latrines may be built 
over them, or they may be sealed by a concrete slab and the excreta from the 
latrines may be led into them by a very short length of pipe. The wells or 
pits may be lined to the minimum extent necessar}^ to prevent caving in, and 
the depth of the well may be 15 to 20 feet or about three feet below*" sub-soil 
water level. These wells should not be located within 30 feet of any other 
shallow well used for water supply. 

18. These wells may become filled with sludge after use for about 30,000 

to 40,000 man-days. After that the well should be filled, and a new well 
should be dug in the neighbourhood. It is better to have a number of these 
wells put up on mela grounds, and a temporary type of latrine built during 
melas. ^ 

19. We would also suggest the building of septic tank latnfies in which 
the capacity of the septic tank is about one cubic foot for 80 to lUO Tiian-davs, 
The effluent should be absorbed in a gravel trench. 

20. If it is not possible to build well latrines or scjitic tank latrines 
we recommend the construction of deep trencli latrines, six to eiglit feet deep! 
If these latrines have to be put u]> year after year, it is wortli while liniiif^ the 
sides with precast concrete slabs which can bo taktsn out and ( leaned when the 
latrines are closed up after tlie fair. In case of a, (k^ep trench latrines, the 
health department should arrange to spray every latrine every two days with 
D. D. T. to control fly breeding. Deep trench latrines are, how^ever, unsuitable 
for use by children. As they form a large proportion of the usual crowd in a 
»iela, we recommend that a few service latrines should be built for their use. 

21. In the case of all types of latrines referred to above, there should 
be two or three water taps or well, within fifty feet of each public latrine 
for abl ation purposes. It may be worth-while building a few ablution chambers 
separately. 

22. A number of public urinals should be put up, apart from latrines, on 
every street and particularly near bathing ghats in a mela. The urinals that 
M68 4MofHealth 
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foT8!S!VJmL-M.f saiiitary and consist of 

privacy for use I.r u-omen.' * ''* a .le',v more imnals with more 

■^'>. lif'luse C«bll<‘rr!r>|i| js ;; ‘wu , (Li/Vu*i!x’ . I > /‘ ' t ,• 

shonl<l ho cloanci at least t^vi;;o a ,! ■ W' '‘i - '' The streets 

o! pulihc (hjst hijjs in v l'i<'li t' ■ r f ' " ' i 'ect-imiicnd tiie pnn ision 


rs <)[ fly lireedifig. 


24. \Vv 
built w ith 


bb. .r.ia-.! „«,l rori.,;rhL'"^^^ *h„,.H 

po.v. of tic hm>ort-'i.* ( .•>•, • if ti “ oliohayi ainl 
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of W'atcr ^uiTphy sew iT- - w i^ic r uf li i miprovi^d ])y provision 

comiuended is iriost urg(‘nt. ' s.Mntati(.)ii on the lines re- 

ofTapi,,. ;„ ua„,j,.a .„„| ,'f »r“y 

proper kitclieii.s, the use of .sifo w-,Lr r r. . iZ" V ^ . <-oustruction of 
the service of food untouched hv h-m 1 “t'^nsils and 

legal enact..,. „t „,ll “ .ll; *ak lo l» pcalied. M.po 

with the ,„.,.agcr, „r U,„. .hSS.t;: 

pmmistiii pvopkphrdliadimT, bfaii nutpaet consisting of two 
outpost can he used ns a ctn-i n f 1 'yi’^rig pound orapilemn centre. The 
onlh-e .criouslv id V idh r^tlltoto go 
sation. It can he used also as ,n nhwe 'hr^oll2r‘*‘ unimini- 

is necessai p for financing water snr-ohes s J” jf sneh a tax 

efBcuu,tlieiithservKu.in theh;;. "''J --rntanung an 

may be sulhcient. Dr. .a (' j;.., i',-, ,“ p,t ’"//'’‘''bdit annas per head 
Vinces, h.a ...tested e 1 ' a h; V ’ i^ervmc,^. United Pro- 

Hardwar. ' '"Tee pri Jiead on all pilgrims entering 

8l.t ..b' bej,a6Lltoc„al,k.aI.p„W„,ih fhh’'‘‘ h ''cnhal Icgi.sJ.tion 

h.a,tla.d..otheP„,„nic,p,Kn„Slk?S^^^^^^^ 
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29. Wo confess we are at loss to suggest any other moans of roducing 
the post of inniimorablo beggars with horrible disease's, who oolloct at biirs and 
fostivsbo ex[)]oit tho lyiiblio and ondang<‘?‘ tlaai* htailth. Some partial control 
may l^e exorcised tliroiigh {xdico and hctihh sur\a:‘i!}ancc a.t tln'se ont[)OSts. 
Howov(n‘, tlio idxiinati^ care of tiieso inifortunafy persons is a larger issue 
lying beyond our terms of reiercnce. 

E. Schools 

dO. Schools are j)I;ic(‘s vvliere eldldnai fiann all c]a,sses <»f so(‘i<g;y ('ongregate 
and car) rnnniiunioatc' disceis.'s to one anodier. Tinw a.re also p]aci*^^ where 
they imlniae idfcis. Tli(‘ hygiene of the enviroiiaK'nt in the schools slioiild be 
of a high st:inda!Nl (rom tici |)oitit (#1 vutw ol prcverition of disease and, even 
more so, from that of practical Inailth ed ucation. 

dl. ( od(‘s have Ihmui a(h>pt"-d m various provin(*(\s suggrrsting certain 
standards in the eonstriiction of school buildings, ddierc is aisf) a system of 
building grants \vli(‘re])y scliool managers cun <‘laim a. j)art of tlu' money 
spent on a scliool iniilt U) a|>|)roved standards. Some of these codes are 
idealisti(c W(‘ luive pm’uacd the report of tlie school Ibiiidings Committee 
ot the (yentrai Advisory Ihxard of Education in India, Ministry of Education 
(1946), and find their standards generally siiiiabl<‘. 

‘>2. In practic-e, however, the a,moun( of money available for liuilding 
grants to schools is limited and th(‘. ])rcssure for admission in scliools has been 
increasing phenomenally, hiducation is rarely self-sujiporting. It has been 
impossible for middle-class communities to raise sufficient money to put up a 
satisfactory sidiool building. A illagii scdiools, town schools and city schools 
are all overcrowded. A\'e brel t hat the system of utilising tln^ <ixisting aecotn- 
modation by working in shifts will spread and that evening classes will 
become a normal feature. 

33. In sucli a situation, we feel that a constructive approach should be 
made. Schools which do not have even a minimum of six square feet of floor 
space per pupil, even a miniraiirn area of 150 square feet in each class room, 
even one well or water tap within a distance of 50 yards, and even one urinal 
for 60 pupils should receive positive help from Government. A survey should 
be carri^‘d out, and tie se ; chools in whicli even the' e very low standards have 
not been attained should be suitably enlarged or improved to these standards 
by requisitioning or renting otlier suitable ])uildiiigs or by altering existing 
buildings. Governtnent may charge interest not exceeding 4 amount 
of money they spend for improving such schools but sliould not levy any 
centage or dej)artmen</al cliarges for supervision. AVe recoinniend this 
constructive plan to I)e cjirried out in the course of five years. 

34. We have recommended in the chapter on Ilousing that provision should 
be made for a school building in every satellite town of 1 0,000 or over tiiat will 
be built. Th(? school itself should be built and equipped to the optimum stan- 
dards recommeiided by the Bchool Ihiildings Committee and rented out like 
other buildings, charging rent of Rs. 3/- to Rs. 4/- per month per 100 square 
feet of floor space. This will give a return of 3% on the outlay. 
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35. The School Buildings Committee has stated in Section 9 (dealing with 
lighting, heating, ventilation and sanitation) of its report that “ the ascertain- 

Indian schools is a matter or urgent importance 
wiucli should be investigated without delay by an expert committee/’ 

vf ' L lighting and ventilation, we recommend that windows 

provided on the east and west walls of a class room should have sunshades 
or verandahs to cut out direct sunlight. In the case of windows facing north 
or south, these may be optional. In the case of village elementary schools in 
the hotter parts of India, windows may be omitted and dwarf walls may be 
DUilt to a height of four feet to form class rooms. In this way, there will be 
*mple ventilation and, at the same time, the students’ attention will not be 
diverted by things happening outside the class room. The cost of the building 
can be reduced considerably by this device. However, the different classes 
should be screened off by bamboo mats or walls to reduce diversion by external 

37. The space provided for ventilation and lighting, either as openings 
above a certain height or as windows, should be about 20% of the floor space. 
The space so provided should be distributed in more than one direction in 
Oirder to secure cross ventilation and adequate distribution of lighting. 

38. We recommend the use of thatch or a ceihng of some sort below tiles 
or coOTgated iron sheets in village schools to keep them cool in summer. The 
use of corrugated iron sheets without a ceiling is inad\usablo. 

39. As regards sanitation, we would recommend for day schools the foUow- 
ing standards for adoption : — 


Optima 

S^arate coivonionco.s far Rtaff and fn- students 
and for diffonmt fioxos. 

Ono urinal seat for evtwy 40 members or part 
thereof, and one latrin<^ seat for evi''-v (>() 
memb .'I S or part 1 hereof . 

taps for misliingauhr, rnin od orin l„r 
100 members or part thereof 


|!)rillking water should bf‘ [irox ided j)n'f ‘.ratily 
thniughloimtains or tap. turn, -d upward/ 
or from closed galvanized eisterns, fitted ’w ith 
water taps, at th.r ratn of one ft.r every 100 
members or part thereof 


Minima 

iSciparato con renienee.s for staff and for student 
and for different sexes. 

One urinal for <^V('ry bd membfws or part 
tluu’i'of and one latriiie S(iat for every 100 
ni(unb(UH or part thereof. 

U atdu' taps may not bt' fu'oridod if there is no 
piped watdvr supply, l.»ut at haist a well, 
tub© well or otliei' s<uiree of wat-er supply 
should bo provided within 50 yards. ; 

At J *ast one mud pot or galvanised cistern 
ludding four gallens of wab'rto be ])rovided 
and to be iitt.ed with a. water tap. 


sewers, 


latrines and urinals in schools should be connected to 
a feasible, or to septic tanks or to pit or well latrines or boreholes. 

^i! hawkers in and around schools should be prohibited 

f f f i^'^ve some space, at least a shady open/pace, to 

as far as possible, or sold from a Mt- 
supervision of the school authorities. Such a kitchen 
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42. We also recommend that health authorities should undertake to dis-' 
infect school furniture with D. D. T. periodically for a small charge. Bugi^ 
etc., can be controlled in this manner. 

43. The provision of adequate play-grounds for each school is impracticable 
in towns of over 50,000. Scliools in such places should be permitted to use 
public parks and play -grounds for sports and ganu‘s, d rill and j ymnastics. 
In smaller towns they be required to arrange for their play-grounds. 

41. Villages generally have sufficient o|)en spaces which can be used afll 
playgrounds and it is not necessary for the village schools to own them. 

45. Tin; need for hostel accommodation for students and housing for tea- 
chers is being felt acutely in the cities. However, this problem is fundamental- 
ly the need for more liousing accommodation that we have already deal4> 
with in Chapter Iff. There is nothing specially to add to our recommendations 
there. 

C. Places of public resort 

4G. Cinema, houses and theatres are springing up in large numbers in cities 
and towns in s|)ite of the control over building materials. They seem to be 
fulfilling a public demand for an escape from the innumerable worries experienc- 
ed by the middle class, for an urge for spending felt by the labourers and for an 
urge for investment felt by profiteers. 

47. The standard of cinema houses and theatres in cities is fairly satisfac- 
tory, There are detailed municipal bye-laws to be complied with for fire 
protection, accommodation and sanitary conveniences. The patrons also 
set the standard. Cinema houses and theatres, which are of a poor standard, 
are not patronised. The owners therefore spend money and improve them to 
attract patrons. 

48. In the mofussil towns and industrial areas, the cinema houses and 
theatres are not so clean. Regulations and bye-laws are also not so specific. 

49. The use of fire-proof materials and the provision of adequate fire 
escapes and fire-fighting appliances should be insisted upon in these places. 
We consider that there should be at least one door, seven feet by four feet wid€, 
for fire escape for every 100 seats or part thereof. It should not be closed by 
anything other than a curtain and its positions should be clearly visible to ths 
audience. Tent cinemas and touring cinemas should not be permitted for 
more than a month. 

50. Audiences in big towns prefer comfortable chairs, but those in small 
towns are willing to tolerate less comfortable aceornmodaticn if it i> cheaper. 
We have no particular recommendation to make about this, except that at 
least five square feet of floor space should be available per capita in the audito- 
ri^um. 

51. We have recommended elsewhere (Chapter VIII, para. 18) that in all 
electrified towns and villages the cinemas and theatres should have artificial 
ventilation. This should be effected by fans for circulating the air and 
by exhaust or propoller fans which can effect at least six air changes per hour* 
In non-electrified towns, we recommend that smoking should be prohibited^ 
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52. Tliere should be an adequate number of urinals for the audience, and 
separate toilet facilities for the green room. The number of urinals should 
be not less than one for every 75 seats or part thereof, about 75% of the total 
number being for men and the rest reserved for women. The urinals and lat- 
rines should be flushed and cleaned, and the contents dis])osed of in a septic 
tank if no sewerage system exists. 

53. Service of :rofr(*shm exits in most, theatres is far from hygieni(‘. The 
glasses are not washed properly. Either a ^vater ta[) or at least 40 gallons 
of water should be provided in a cistern with a tap for washing glasses. Sale 
of ice-cream in tlnaatres should not be allowed unless its source is a|)pr()ved and 
certified by the health officer. 

54. The municipality should insist ujion disinfection of tlie cinema and 
theatre scats with 1). I). T. or otlier satisfactory insecticide at least once in 
three months. The work may be undertaken by the municipality itself on 
payment of actual cli urges. 

55. With regan.1 to judilic liathing jilaccs ami swimming there are 

well-known academic standards, luit wv. oeiiise i.heir futility in India in practi- 
cal implementation. AVIku'c fa(‘ilities an' ])rovided by a cIuL), ii is coiupara- 
tively easy to attain these standards. .l>ut the majority of publh' laithing 
places and swimming pools are open to all and sundry and the public are free 
to pollute tlierri. In such a stai.e of affairs it is imjiossible to control them. 

5G. We are of opinion that municipal it/i(\s shoidd not <uicouiuge such free 
amenities. It is better to wauk ii]) to cerl.ain standards and levy a fee insti^ad. 
The following are the minimum standards we recommend. 

57. Municijjalities slioidd maintain or insist upon the maintenance of 
life-saving ap])]ianccs in bathing beaches. Tiii'y should also build, for the 
use of bathers, an adequate number of urinals ( ormected to sewers or septic 
tanks and leaching pits. The standard of cleanliness of tluise urinals should 
be really high if they arc to serve their purpose, namely, preventing the pollu- 
tion of the beach, the pool and the water. 

58. An adequate number of dressing booths should be built at these places. 

59. The use of the booths by beggars and persons suffering from communi- 
oable diseases should be prohibited. This means employing a caretaker who 
should also be responsible for general cleanliness. 

60. Other jxlaces of public resort are the public parks. Wc recommend the 
provision of water ta])s for drinking w ater and the; provision of pul)lic con- 
Veniences containing five seats, two for men, tw-o for cliildren and one for women 
in every puldic park. The type of latrine should lx? such that the excreta 
can be disposed of safely at site. A certain number of benches should be pro- 
vided in parks and at least 70% of the accommodafion should be reserved for 
women and ehildrexi. We also recommend that letter boxes should be pro- 
vided in public parks. 

D. Public transport 

61. We wall consider only three important means of transport, namely, 
(a) Bailways, (6) Tramways, (c) Buses. Overcrowding has become insufferable 


in all the three, and the chances of spreading disease by contact have also 
increased. It is beyond our province to suggest any incasures for' relieving 
overcrowding in piibhc tran8|)ort systems. W ' wi i confine ourse]v‘'S to the 
hygiene of the environment. 

62. Regarding railways, the Railway Coa.’dt^ eircuiar No. \i. 41. F/Gl, 
daded the lOth Novemirer 1615 (Aj)p(‘,ndix V), CDutains tlie standards of 
aineniih's accepted b}^ them Ibr (lass HI jjass^rng n's at stations on ail Btate- 
managed Railways and (Jlass ], railways. I'lie.sc are satisfai-t orv as pi>st-war 
plans. However, there are many stations falling short of these standards, 

63. We understand that a (lommitti'e has recentl}'^ Irerm eonstitrrtf'.d under 
the Chairmanship of Mr. A. Y. Raman, Editor, Th‘ople’s Henitli, Madras to 
report on railway sanitation in tin' Madras and Soutlieni Mahratta and South. 
Indian Railways, We shall await the di'tailed recoinm4>ndatlons of this Com- 
mittee with interest. 

61, In our opinion the supply of drinking water at railway staticms calls 
for irnprovcirmnt urgently. Every supply should be chlorinated. Tlni water 
should be tested bacteriologically ever}' wefh from traiirs and from diirerent;. 
stations, and should satisfy the haeteT'd)l!>gical standanls ofdrinldng water. 
Railways are inter-Provincial carriers and their standards sliould br^abovc sub- 
pi cion. 

65. We are of opinion that it is most dangerous to sup[)ly to th(: wash 
basins of carriages 'water that is not safe. People rinse, tlnur mouths with 
this water on the presumption that it is safe. It should comply wilJi bacteriO" 
logical specifications for drinking water. 

66. The sitting accommodation j)rovided on the platforms of stations is 
totally inade(|iiate. Against the Railway Hoard’s target of benches for 9 per 
cent, of the passengers we find practically nothing even at stations like How- 
rah. 

67. Wo have already recommended that third class carriages m railways 
gliould be fitted with fans. (Chapter VI J I, para 20). In view of the over- 
crowding in Class III, this amenity is most urgently recpiired for that class. 

67. The actual maintenance of latrines is far from satisfiictory at «mall 
stations. This should be improved. 

69. We do not know whether there is a regular programme of disinfeB- 
tation, of carriages in all railways. Disinfestation with D.D.T. spray of all 
carriages of all trains should be carried out at least once in two months. We 
consider this an urgent necessity. 

70. We also recommend that, at all railway stetions in districte wher<3> 
plague is prevalent, a fumigation should be provided for fumigation of all 
incoming and outgoing consignments of grain. Railway sanitary inspectois 
should be required to do this work during opidemics at the request of the 
Provincial Director of Health Services. 

71. With regard to trams, we suggest disinfestation vutli D.D.T. of all 

trams once in two months. The same recommendation will also apply to all 
buses State or private. Garages and service stations may be willing to 
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undertake D.D.T. spraying on payment of standard charges. Such ga g 
may be hcensed, and a certificate may be called for from them that dism 
tation has been carried out at specified intervals. 

72. Waiting facilities, refreshment facilities and toilet facilities have not 
yet been provided on a satisfactory scale for long-distance passengers by buses. 
We would urge that every municipality should build bus stations, and charge a 
fee from bus companies. They should also build model restaurants at such 
.stations and have them run by licensed caterers. The investment on these 
amenities wiU bring good returns in money and comfort. Public convemence* 
and bath-rooms should be provided at all such stations. Safe drinking water 
should also be provided. 


CHAPTEK X 

POLLUTION OF STREAMS, LAKES AND BEACHES 

Rivers, lakes and beaches have been revered and sanctified by religious 
traditions in India for centuries. However, as in other matters practice is 
far removed from principles. These bodies of water are polluted by the dis- 
charge of wastes and excreta by individuals, muncipalities and factories with- 
out sufficient consideration for the health of other users of the same water, or 
for conservation of aquatic life or for beauty. When the flow in a stream is 
reduced in volume by drought and particularly when dissolved oxygen in the 
water is low on account of high summer temperatures, the discharge into it of 
putrcscible matter of high biochemical oxygen demand converts it into a foul, 
black cesspool at some point downstream. When the monsoon floods come in, 
the nuisance is mitigated or disappears. This offence against public health 
should be controlled effectively. 

We have seen some part of the municipal sewage of Lucknow, 
Allahabad and Banaras being discharged into the Gumtiandthe Ganges with- 
out any treatment, and forming ugly sludge banks and sleek pools. The foul 
conditions now caused by the discharge of the sewage near the seashore at 
Bombay and Madras are common knowledge. There are many other towns 
discharging “ sullage wliich is really sewage flowing exposed man open 
drain all through the town— into rivers. Nagpur has surpassed many other 
towns in making ‘ Nag river ’ an open sewer, and we were surprised to find cloth- 
es being washed in it. There are sugar mills, distilleries, paper mils, tanneries 
nnd textile mills all over the country, converting small streams into cesspools. 
Above these arc the unsewered small towns, where the conservancy system is 
inefficient and people pollute the river beds and lake margins every morning 
and evening individually instead of collectively. 

3. The law about such offences is vague. They may be considered as 
nuisances and the police can take action against the offender after he has 
committed tlie oflence. Sections 208, 269, 270, 290 and 291 of the Indian 
Penal Code cover such nuisances. Sections 133-134 of the Criminal Procedure 
Code a] SO refer to public nuisances. Section 277 of the Penal Code deals with 
the fouling of water of pubhc springs and reservoirs. 
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4. The Bengal Local Self Government Act covers the offence of the fouling 
of water courses in Section 90. 

5. The police have many duties and may not be able to takc^ sufficient in- 
terest in the prevention or punish rnent of such offiences. What constitutes 
pollution is hard to define to the satisfaction of a law court. 

6. The healtli authorities are, tlierefore, unable to take effective steps to 
prevent such offences from being committed. They often lay down unattain- 
ably high academic standards, and take no cognisance of the gross offences actu- 
ally committed. 

7. The Health Survey and Development Committee rt^commended the 
establishnumt of Central and Ih’ovincial Water and Drainage Doards, and in- 
cluded among tlieir functions the control of rivei' and beacii pollut ion. Accord- 
ing to them, the Boards should be composed mostly of technical men, a few 
administrators and a few representatives of the public. They are expi'.cted to 
consider the pollution of a river basin as an. organic unit, and t/Biidcr advice 
to Government to take appropriate' action. Such Boards will useful, but 
they have not been constituted. We noticed that the utilisation of wafer B'om 
a river basin is placed under the control of the Central Waterpower, Irrigation 
and Navigation (Commission of the Ministry of Works, Mines and Power. This 
Commission does not include any public health engineer, and apj)aren11y the 
poUution of river basins and the utilisation of rivers for water sup|>lies are not 
included in the deliberations and activities of this Commission. We consider 
that Health Ministeries should be consulted in river development. Due em- 
phasis should be given to the suj)ply of drinking water and to the prevention 
the pollution of rivers in the activities of the Central Whiterpower, 1 iTigation and 
Navigation Commission, if Water and Drainage Boards are not estabhshedi 

8. In other countries the control of river and beach pollution is effected 
by prescribing certain standards and by ensuring that they are complied wit « 
These standards are evolved by three different methods of approach. 

9. An absolute maximum limit of B.O.D. (Biochemical oxygen demand), 
chemicals, total solids, suspended slids or colour can be fixed for a sewage or a 
trade waste, for being discharged into a river. Administratively this is simply 
but very often it is unnecessarily harsh. Thus, we know of some healtli 
officers saying that the B.O.D. of a sewage effluent should not exceed 15 p.p.m. 
or that a trade waste should have a pH of 7-0 or that the coliforiu count of a 
sewage effluent should not be more than 10 per 100 cc. Such absvdiife stauf ar s 
are not favoured by us. 

10. The standards for the effluent may be fixed in relation to the volume 
of dilution water, as recomrncTuh'.d by the British Royal Commission on Sewage 
Disposal. These are summarised below for information. 

Standards of the Biif.ish Royal Commission for Sewage and Sewage 
Effluents, 1912. 
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Classifi -atioii of StnT\'l:ir(i 


(a) OeiKTal Staiidard 


j Required Condition 

i of Sewage or 
! Efiluent 

i ! 

5- Hay, ! 8usj)eTi- 

Oi) i\ ; <lc(l 
! B.O.i). I s<»iid , 

' ]>.|).TJi. ; ]).[>, ?n. 


'{A’^pe of S*:'a\aye treatiuent 
|)re.mnri;il)ly satisfying the 
si aiidards. 


. I d>0 Cornplett' trea^nu'nt. 


(b) Special Standards Ratio of r.‘- i dO ; ; Chemical ])rc(‘ipiditioru 

ceiving water to scvvage ilou 150 ; : 

to 300 . ill 

^00 to 500 • <150 I ■ Plain. Sedimentation. 

Oto/^OO ' Xo I reatmont required 


Tiicso stcitP liinlis <lo not tiikc into ocoount toe niitiu'c oftho i(y'{*iv iii^ Wtiior 
(e.t/., wlioPhcr it is fast nioviiig, slow nisviog, or stagoanl), its initial oxygen 
Satiinitiou, its ttvniperatiire, an.l otiier e: nditions a.^les-ting :ts capacity 
for scir-piiririction. We do not reeonnnend these standarils either, because 
the condition of receiving wat(‘rs is so variablt' indiderent. places of our vast 
country. 

1.1. The tliird and most rational alternative is to fix the lowest standard 
for the receiving body of water downstream of the point of pollution and to 
Btipulate that the load of pollution should lie reduced to attain that standard. 
We recommend this approach in solving our problem. The standard 
in vogue in some States of the IJ.S.A. are summarised below. 


Interest (Vampact Requirements of (Connecticut, New York, and N^w 
tlersey for Treatment of Sewage Discharged into tlieir Tidal waters. 


1 

1 

! 

i 

! 

1 

Class A 

Water expected to be used pri- 
marily for recreational pnr- 
pos(*.s, slielifisb eidture, and 
fi('veiopment of lisb lif(i 

Class B 

All otlier waters 

1. Floating sol i<i,s .. j Full removal 

Full removal. 

2. Suspemlcrl . . | 60% removal 

1 

1 

1 

IOCq removal of 
enough to avoid 

sludgB deposits. 

3, ('■(liform lia' i* ric ic. water samplesi 
during biilhl ig ;son. | 

i 

i Probable lunnbcr of not more 

1 ill n 1 {)cr e.e. in 50'\', of i c.c. 
s unplcs. 


i. Dissolve 1 0\yA'“M s ituralion in 
vicinity of ouirvll. 

N( tless than 5!)^';, during any 
week of the year. 

Not less tlian 30%. 


12. We are not in a position to suggest oTliand any rigid standard for any 
larticular rivers, and can only make general suggostions. In the case of weU- 
:nown and sacred rivers, the dissolved oxygen content may be maintained not 
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lower than 3 p.p.m. (throe parts per million) {ind the carbon dioxide n<)t more 
than 40, p.p.m. at all points. 

13. W(‘ recommend t.hat tie’ pollut.ional status of our rivers sIkciM be 
studied, that reueration constants should }m’ computed and tbut stfne!;jrds 
should be cvoIvihI. Ib'seamdi is nef'<‘ssai*y. The Wat^'r aUil nramasie Ite rds, 
if established, eau proi]K>t(^ tliis tvpe of K’search. < ); ikoov ts<’, the Aii India 
Institute of liy^Ldene and thii)li(' lleuith, t rdeullic muv i»e -■ le oin <( de- 
velop rf’seareh m a few riviu* busims 

14. Sewage tnxit.mrmt and industrial w;i,ele t.realnemt. sliould l>e ('.:MTied 
out to the extent iweessaiy to ad just tlic polli]tir)nul load te> tlie eapac’itv . f t he 
receiving body of water for sclf-fuiriticatiom Ea(vh csis(* should i)C judgeil on 
its own merits after study. When sneJi questions crop up befoje a- mumcipal 
or district licaltli ollicer, he should refer them to the provirKaal public' health 
engineer for advKac The ])rovinci;jl public health (mgineeriiig dejcirtruent 
should eitlie!’ lx; sisrffed and e(jui{)j)ed to investigate and decide* on a. sisnd.osi for 
the eiiliumt, or sc^d: advice from the Ministry of Il(*alt}i intlie ( ' cdral Govern 
incnt. Though we are not yet ri|K* for laying e'owii staeidarsls by legislative 
enactment, we ran eositroi polliiticun by invx’st igatiem an ' advice in fsK'h c ase. 
In course of tinc' we should lx* in a. position to prc’scrib.’ slaudards. 

15. W»‘ tlierefor*s‘ recomnvmd that j)!()V!i! 0 !aJ Public Ibsahh As ts siiould 
contain a |:)rovisio]i to the eflect tliat t!ie disrh irgc of sewage or industrial wastes 

into a ])ody of watcu will be* ali ' AO’d only after the paiiy rcsponslbh* IV)! t-lie dis 

charge undertakes io carry out the rccommendatioris of tiie Mimstiy oi Health 
with regard, to the mode of treal'urnt and standard of eilbieiit. wlietlier made 
immediately or in future, and u luUlu’r made* on an a|)})Iication by the* party or 
on the initiative of t he Ministry. 

16. AVe also recommend that the Ministry of* laiboiir should instruct ali 
factory inspectors to refer all ([viestions of treatment a,nd disposal of industrial 
wastes to tlu' Ministry of llealtli and get its recomnamdalions rm|>leniented. 
If the Factoruvs Act has to be amended for this purpose, this should be doner 

17. The disposal of sewage on land by farming during dry monthH after 
some preliminary treatment may be a suitable means oi nxiiuving riviu pollu- 
tion. The discharge of tlie sewage in wet months into a Hooded river may be 
nnobjectionable owing to the large dilution. In such circumstances, the 
cost of ex]:)ensive plant for complt*te treatncvUit of sevyagr* can lx*, saved, and the 
sewage can be put to profita ble use lor lood ]>roductioii. Wc* c<)nimend t his 
suggestion for sewage disposal iri inland towns which cam sr’c’urc*. siiOicierit suit- 
able land for farming. 

18. The pollution of rivers, lakes and beaches by mdividuais can bv- con- 
trolled to some extent' bv constiucting and luaiijtajmiig salutary latrines and 
ui’inals at bathing beaciies and ghats. The latrimrs and urinals should be 
such that the effluent and excreta will lx* cither connected to piildic sewers or 
absorbed in the soil. It is no use building a drain to convey the waste matter 
into the river or pond. However, real reform can come only by the education 
of the individual to a better standard of hygiene. 
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19. There will be problems of river pollution arising between different 
Province.s or States. If they are insoluble by negotiation between represen- 
tatives of the Provincial Ministries of Health, the Central Ministry of Health 
should settle the matter as arbitrator. We are not in a position to say whether 
the necessary legal power should be secured to the Centre in the Constitution or 
otherwise. 


CHAPTER XI 

INDUSTRIAL ENVIRONMENT 

Industries have been growing in India, faster than most of us realise. They 
havo liei'Ti ass(>('.iat(‘d with tlio ^TOwth of slums and vice in certain places. The 
policy to be followed in their location has hoon discussed by many planners. 
They have been the subject of deliberations of several Committees from several 
aspects, such as production, tarilf and protection, country’s economy and 
occupational health and safety. We have detailed in chapter I the reports 
that we have persued in connection with the work of our Committee. have 
inspected a few factories — glass, textiles, tanneries, etc.— and a few mines. 
We have also heard the views of Chief Inspec tor of Factories. The subject is 
vast. We will confine ourselves to some broad observations on the hygiene of 
the industrial environment. 

2. There is a tendency among many, when considering the health and hy- 
giene of the worker, to think only of his environment in the factory. This 
compartmentalisation is incorrect and injurious. The Factories Act deals 
only with the conditions of work inside the factory, and it is said to be beyond 
the province of factory inspectors to pay attention to the nuisances caused in 
the neighbourhood, or to the environment in which the workers live outside the 
factory. The industrial doctor generally looks after sickness and accidents 
caused only during the working hours and inside the factory. We have heard a 
representativ e of the Millowners’ Association say that the housing of the wor- 
kers was not the responsibility or concern of the millowner. In mines there ii 
further compartmentalisation, dividing surface conditions from imder-^ound 
conditions. The worker is organically one, whether he is working inside the 
factory or living outside. The hygiene of the industrial environment should 
include in its broad sense not only the conditions inside the factory but the 
conditions of housing, water supply, etc,, outside too. Although this is not 
explicitly admitted, it is tacitly recognised by the fact that the need for a wel- 
fare officer is being increasingly recognised by progressive industries. Bad 
housing conditions will blight the character and efficiency of the worker and 
his family, and will also blight the character and tone of then eighbourhoodjwhere 
he lives. W^e have seen enough of this and have to express ourselves with some 
feeling. Attempts to develop industrial hygiene, industrial medicine and fac- 
tory inspection in separate water-tight compartments without simultaneously 
improving housing and living conditions of workers should be deprreated. 
Broader perspective and better co-ordination should be brought to bear on the 
Bolution of industrial hygiene problems. 
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3. We have considered the question of housing of industrial workers in 
chapter III and have made recommendations. If possible, it is better to pro- 
vide housing in which tlie labourer will not be segregated as a class atul will 
not have the opportiinity to develop a separate class consciousness and hostility 
to others. Absolutely tree houshig is not desirable. 

The minimum wage should be fixed allovving'for a reasoria})le house rent as 
a distinct item. The minimum housing accommodation has been suggested in 
chapter TIT. We have also stressed the importance of providing a kitoLon, a 
latrine and some opens|)ace in ea.cli family quarter, Jind also a wativr taj) if 
possible in each quarter. No factory owner can afford to forget about the 
housing of his employees. 

4. The control of the environment inside the hictory is regulated by the 
Factories Act, and carried out by factory inspectors. This Act has recently 
been revised. The main changes are that the manager of a factory is now re- 
quired to carry out certain measures of protection, fencing, ventilation, light- 
ing, dust control, etc., for the safety and comfort of workers on his own initia- 
tive, without waiting for defects and remedies to be pointed out by the factory 
inspector. This is a big step forward and lightens the burden of the factory iiisn 
pector to some extent. 

5. However, the factory inspectors are too few in number and are Jiot in a 
position to inspect every factory more than once a year. Their number should 
be increased so that factories may be inspected more often, prcfcrabl}^ twice a 

year. 

6. During inspection, attention is paid to fencing and guarding and white-< 
washing. The inspector also examines various registers about reporting of 
accidents, payment of wages, etc. The boiler inspector examines boilers. 
Other subtler defects escape notice. Dust control, lighting, xcntilation, noise, 
etc., are not checked with any precision by precise instruments. There are 
no standards to judge l)y. Hence- few factory inspectors liave ihmui in a posi" 
tion to make any constructive siiggestiojis and Imco tljcm caiTied out by fac- 
tory owners. We find all varieti(*-s of dch'cts in the small(‘r factories b(‘.lor:ging 
to unprogressive proprietors. On the otJicn hand, conditions in factories like 
the Empress Mills of Nagpur are good. 

7. Large factories arc designed and constructed with a \ae.w to making 
them suitable and reasoiiablv comfortable. The sma ll factories that spring 
like mushrooms are not so built/. Tlu‘-re ar<;‘ oil mills, flour mills, dhal mills, 
small brass and iron foundries, smitliies, waukshops and ])rinting presses located 
in most unsuitable, dangerous, dilapidated, ill-ventilatiai slums and in corru- 
gated sheet sheds. The workers in these places are bak(id in summer, soaked 
in rains, and choked by dust. We arc of opinion that these small factories 
require more frequent inspection than large ones. The buildings should be 
passed as fit for the industry by a competent person before a hcence is issued or 
renewed annually. 

8. Factual data should be collected concerning actual environmental com 
ditiona in various industries. We understand that such work is going on now 
under the auspices of the Indian Research Fund Association. This work will be 
useful, and it should be extended and continued. It may be possible to devise 
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eoine rniiiuDurn i^Uiudanh from such a, survey and incorporate them in the Fac- 
tories Aei: i'lr^ oairlancc of lactory insjic Aors. La,ryer fa,ctorir‘S sliould be 

rfsebre 1 to ''i lirOoio drv aii l wot ])n!l) thi r:.iomet;'rs m crodi (lejeirlnumt and 
jv'-eaoi V'le r;Svtl:n,.:- eruF eiov in a re^^ister. Th“se o^gisters \vill be useliil for 
evolvir 


r-noas 


an>] rnaiiy ot lu-r piu peso ; besiiles. 

[). Idoict ionail V. a fac'tory may be dividod into four sections. 

;0. There will b(‘ a se(‘tion for roeei[)t asel stoiaae of liiw madedals. btruc- 


tUO' 
a.ne 
sect » 
liMl( 
mar 
be ad 


’•n i 


:i. lire proof eonstrueiion, sui]iei(''if light ing to find oiie s way about 
0 ion to se<air ‘ about one a.ir ciuinge pot: hour will l)e iiecessa;ry itt this 
, . rh'' numbiW ot p<'o|>h‘ who work lene will bi' luuited and theie vill be 
o\ orerowding. T!ie |>rotcctnui and }>reservati()n ot the raw material 
lie tlu‘ main e- nisirhuat-ion. Fire proteet ion and saftdy prtM'aut ions should 
I. Dust eontroi nia v^ someiimes be necessary at the point where the 
raw matvwial is trandbrrc'd into or out of the store. At heist one loot candle 
of light may be isapiired at every point in llie passages. 

II. The section in which the processing or manufacture is carried on will 
be the inain faivtory. This will be occupied by workers. Their safety and com- 
fort should not )k‘ negleete.d, thougli these will lie suoordinatial to the rcc|uiie- 
ments of jiroecssing. (h-nerally, this section should lie Imilt- at least to Die 
standai-ds of space ‘ light, air and thermal in.uihition suggested by us for a Na- 
tional Code for Heal til y Housing. There may be (‘ven arhlitional reipiirements 
in owpei't of lighting, lieat reduction and ventilation. Hie builrling matcJ-ials, 
roofitig material, windows, etc., should satisfy at lea t those standards. In 
computing the floor space for workers, tlie area occup ed by machines should 
l>e exdiuleti. However, we would not suggest the adoption of the standard 
f(>r::u(ind, inudation a:: specified by us tor healthy housing, because the 
reduction of noise to that level may be impracticable in many sections of 
factories. We would only suggest that noisy processes should be isolated from 
others. 


12. There will be a third section, designed for receipt and storage of the 
finished product. This section will have to satisfy conditions similar to that for 
law materials. Human occupation will be a secondary point. Tire protection 
will be reijuired and a lower standard of lighting will suffice. 

IT There will be a fourth section, the power house. Here, the environ- 
ment will be hot. Ample ventilation will be necessa,ry. F umes and smoke may 
also hav(‘ to be controlled. The workm* will have ample floor space, but little 
comfort. Special safety measures may be necessary. 

14. We are glad to note that, in recent years. Health Mimsteries and 
factory insjiectoraU's have been displaying an increasing awareness of the need 
fpr estal»lishing indristrial iiealth and hygiene services. Some lioyin (U a 1 
Healtli Ministries have been trying to appoint industrial hygiene officers m 
organisation. Tin* Labour Ministry of the (Government of India is laimchmg 
an Industrial Hoalrli insurance Sclierne and lias appointed iiledical officeis 
ill tiiat connection. An Industrial Health Ilesearcli Unit lias been constituted 
under tlie Indian Research Fund Association and is working at the All-Jndia 
Institute of Hygiene and Public Health, Calcutta. 
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15. All tliese are measures. However, we woold like to point 

out that iudiist rial liypierj.- i,, not entiri'iy irelasi I’iai medi^'-; or indnatrial 
toxu'olo^y, Oi lioall h ano hin ss ('ori i'a ni ion oi‘ workers . The ('I'Kaitation is 
so Tit' ]i<ivmy a iriarkediy inedu-aJ Mas. I'he dulyl!o^is (T“ faulf. in the 
en\ n omnent ni iiKlnst.i'y eanru)! l»e (!urie {>y ike t»!’<hnary fac tor\' deu/t*,!” who 
certilics (/r treats tlM‘ workeF. irean ]>e done hv leant woj'k on Ihe pan of 
highly traiiied persons rite iaetoiT inspector, the specialist dot tor sikI the 
clnsniist. . eorrt'ction o{ tlie ianit in t];e envn'onnient will havs' 1o he earriisl 
out l)y a s]M-i lalin in indns-ri.d nyeh enyineefiog a, ventiial ion eneinecw, 
perhaps. \\ (> ret'onnnend liiat die u. min.o of;, pnldic health e.e lineia* should 
inihidc ti<iin!nt’ m iiidustnai ]i^gl(•ni‘. lie: should he i-onsidierl on 

these proitleins wiien he is (jiiaJifitah dd’aming iit inelnsli-i.vd j!\'ii,TMte sluaihl be 
given to thre(‘ classes of j>rofessionaJ ineti -doc'tors., engineers and cheiriists, 
with a sliglit diflereiKMt in emphasis, so (liatt eacli can colla-horate wit}) khe otlier 
two in fulfilling his role. 


16. There arc some other amenities that should he proA’idisj lor tiu^ comfort 
of the woi ker in a factory. I best' ar(.‘ (a) sii])]dy oi drinking wa t(‘r, (6) ])i ovisioii 
of latiinds and iiidnals, (c) wasldng lacnd.u's, (dj <*a.nteens and (c) creches. 
They sliould receive spiaia 1 aXt-enti< tn . 

17. We recommend that th(‘ drinking water should he disinfected, cooled 
and sufijilied untouelKsl Ity hand. It is. not expensive* t-o put rip an i(*e-box 
with a cooling coil and supply the water throngli the coil and a fountain, if 
there is a |)i|)cd-water snppilv. 

18. The devices uscmI at Ja.mshedpur an* sonu^what exp(‘risive and not 
entirely free from tiie risk of (Contamination lyy labourers. 

19. Public latrines and urinals in factories an* often unclean. »S(a v ice 
latrines should be discourag(sl as far as possible. Flushing of latrines into 
septic tanks is preferalile. Howc'.ver, it is (essential to ensure a cujitinuous 
supply of flushing water at least during the shifts of the factory. We consider 
that the scale of latrine accommodation prescribed in Provincial rules under tlie 
Factories Act should Ix^ revised to conform to that rec^oiiun ended by ns else- 
where (Chap. VI, para 82) for public latrines. 

20. At present the workers ’ colonies or factories are ser ved by public 
latrines on a sc.ale of one s{‘at for 25 to 50 work<*rs, which is totally inadequate. 
This mimber should be com[)utcd on the l>asis of users and not- of workers only. 
The latrines will tlK'n be a. iitth* (‘JeaiKir. We suggest that the number of seats 
should be increased on this busis in public, latrinvs in industrial co]oni(*s till 
every house is provided with its own latrine as ^ve have recommended else-* 
where. 


21. WTishing facilities ]>rovid(Hl for labourers in factories art* not inadequate 
hut their iijaintemuice is far from clean. This should be. improved. 

22. We have seem some industrial cantetuis. Home are good but most are 
run on a low standard of cleanliness, i'lveuj the good ones are not (‘atering 
for any considciable proportion of tlie labour. We do not know tlie reason 
for this. However, we would repeat the general recommendations made by 
us about canteens and restaurants in Chapter VII entitled : “ Food, Drink 
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and Milk Cleaning and disinfection of utensils with hot water 
insisted upon. Standard type designs should he prepared for such buildings. 
We suggested that such type designs may be ei olved by collaboration between 
the C’hief Adviser of Factories (Ministry of Labour, Government of India) 
and the Central Health Ministry. A public health engineer may be consulted 
on these designs. They need not be expensive, but should be effective. 

23. W'e have also .«i“en creches for chiklren. Many arc palatial buildings 
and arc more suitable for other jnirposcs. Those built m the coalmines are 
of this tvpe and have no! been used as creche.s. They are such a contrast to 
the hovds in which the babies and tlieir parents live. We are sure^ a less 
expensive and a more effective design could have been prepared. On the 
oth^er hand, we saw a fine creche, in a simple building, at the Manganese Mines 
at Kandri (near Nagpur) and we noticed that experiments were being made 
with different types of furniture for the children. M e would emphasise that 
a creche is meant for children. It should be built and staffed and equipped 
to wash them, to clean them when they soil themselves, to give them a feed, 
and to let them play. These are simple requirements. In cold places there 
should be a boiler to supply warm water for washing and bathing the children. 
There should be toys and other play-thinp for them. The furniture should 
not be unduly la\dsh and not likely to be infested with vermin. A building is 
not everything. 

24. We have seen the new baths for miners built to Government type 
plants at some of the coalmines in Asansol. They are also unnecessanly 
expensive. 


CHAI’TEIbXII 

HYGIENE OF THE RURAL ENVIRONMENT 

The fact that about 85 percent, of the people in India live in villages is 
well known. For the purpose of census, villages are defined as places with a 
population of less than 5,(>00. The poinilation of an average India villap' may 
be about 500. Kveri tin* so-calh'd towns, with populations of 5,000 to 20,000, 
arc ftir rrom urliui] in thoir characteristics. 

2. Villages are the backbone of our national economy. They are the 
Bources of jirofluctKiii of cereals, jndses, livestock, vegetables, fiuits, 
fats, etc. Ihe livelihood of the people depends on agriculture, agricultural 
transport, agricultural marketing and cottage industries. 

3 But village.s are decadent and villagers are poor. They are often ill 
and mostly illiterate. About 11 -G percent, of the population did not enjoy 
good health according to a survey conducted by Lai and Seel (All-India Institute 
of Hygiene and Public Health, Calcutta) in a rural area. Our statesmen and 
leaders have emphasised time and again the urgent need for resuscitating 
Tillages and making them healthy, prosperous and enlightened. Kui^ 

reconstruction was dear to the heart of Mahatma Gandhi. It has many I®®™ 

but we will confine ourselves to only one of them — the reconstruction of the 
environment from the point of view of health, taking up the different items in 
the order of gravity and importance. 
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A. Water Supply 

4. Water supply is most unsatisfactory in villages. Tt is the most crying 
need. The supply is derived mostly from wells, and sometimes from rivers, 
tanks and canals. The wells dry up in summer in many parts of the Deccan, 
the Central Provinces and Berar, Rajputana, etc. Sometimes the water is 
saline. The wells are badly built and the water is nearly always contaminated* 
Nearly a quarter of the working hours of the houscwvife is spent in tinding and 
bringing drinking water. Rivers, tanks and canals are constantly poliuted. 
The effect is that, among the causes of sickness diarrlioeas and d^^sente^ies 
rank next in importance only to malaria. Dr. Lai \s survey disclosed tliat 
diarrhoea accounted for 13 *4 per cent, and dysenteries for 8*8 percent, of the 
total sickness in Singur (near Calcutta). 

5. We have made certain recommendations about the provision of water- 
supplies in rural areas in Chapter V. We consider that, just as crops wither 
for want of water, villagers also wither for want of safe and ample water 
supphes. 

6. Whatever may be the financial stringency, Provinces should cany out 

a sustained programme of planned rural water sup[>lies spi-ead over a numbiu’ 
of years. These water supp]ie;> should not. be so ev(ady distriled ed a!! ( ho 

province tha.t the benefits will IxM-ome impenu^piibh'. 'fho prinriti(-s =<liouid 
be settled not on th.e basis of the loudest (hinisen* of the he-d jv'opfe !uit 
intrinsic lu'cessity. Tlie week sliould be carried out hy trie publir h'eilth 
engineering de|.>a!tmont or undtvr it^ direction, and funds slmuid not b'- 
without' its control. A ineaiiteriaru.'e service* sliould lie* cstrdilisfeei uiehu' the 
control of the pulilic h(uilth ('ngincer for maint.aiiiing village wattu- sujipiies. 
Sampling and examination of water sliould also Ire organised. llous<e conneet- 
ions can rarely be givrm. < hi an average, the capital exjxmditure may be 
about Ks. 3 per head of pojiulation ser\a?d and t he annu il expi'iiditiire on 
maintenance can be brought down to about one to two annas jier Imad jier 
annum. 

7. Investment on urban water supphes will bring financial returns, but 
those on rural water supplies wall bring in invisible returns in the shape of 
health production and prosperity. The money has to be found. Wo will 
consider ways and means of financing them in the chapter of Finance (Chapter 
XIX). 


B, Excreta disposal 

8. The means of disposal of excreta is also very unsatisfactory in villages 
There are no latrines at all. People excrete in the fields and the b;udv yards 
of houses and wash in tanks and rivers which are also used for bathing and 
drinking. We have already made some suggestions aliout the type of latrines 
that will be suitable for villages. (Chapter YI para. 76). The latrines should 
be such that the excreta will be disposed of at site without any risk of trans- 
mission of hookworm, etc., without exposure to flies and without contamina- 
tion of surface water. W^here the soil is soft and the water table at least ten 
feet below ground, the borehole latrine is suitable as a family latrine and 
M684MofHealth. 
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Batisfies these specifications. In its cheapest form it costs Rs. 12 (or Rs. 
2/8/- per head of population served) and once in two to four years it has to be 
rebored at a cost of about Rs. 8 (or Rs. G/6/- to Rs. -/1 3/- per head per annum). 
ISiothing cheaper has been devised. 

9. Where the subsoil water is high, the hole is likely to get filled too soon, 
and is also likely to splash. The “ niouiid latrine has been used successfully 
in such situations in Ceylon. In this type, an empty tar barrel or cement 
j)ipe or brick shaft is built on the w ater-logged ground over the shallow^ borehole, 
to a height of three feet, and the seat is placed above it. 

10. The borehole latrine and the mound latrine can also be used wdth a 

water-seal plate and flushed out w ith lialf a gallon of waiter. Wliere the 

i'amily is fastidious and (‘an be rebaMl upon to use the fiusinng waiter, this latrine 
is clean and tlu' excreta is completify out of view- and inac'cessible to (lies. 
This scat costs al)Out Rs. 5 more than tiie ordinary seat iii a borehole latrine. 

n . Where nion^ than ten ]!eo|,'l(' w ill u; e (uie lal rine it is b t;t(M‘ to Imild 
a W'.-ll latri.K' (oi* a “ 1 ‘aeiring > jit/ ) and k(^ |) top covered.. 

It, A |>it privy is also suitable, |)artieu]ar]y as it has jnoir' cubic ('apacity, 
and w ill scu've for a longtu' time* befori' it fills. IJowa'ver, the precautions 
recpiired against tlie (X)lhi|)se ol tlie ])it, the larg(*r face to b(‘ spannt‘d, and the 
greater need for tly (.‘ontjol, make liiis type a little moi*e (‘Xjxvnsive than the 
boreliole latrine. On tlie other hand., tiu' strongest j)oint- in its tavour is that 
it can be built an}’ w here witherut an\- special tools. 

l.‘b We wdsli here to stat(^ that the ris.lc of pt>]liition of ground wvater by 
boreliole and otlnu* typi's of lat rines lias laxui som(‘wdiat exaggerated. Under 
conditions of use in villages, in sandy soil, loamy soil or clayey soil, tfic risk 
. does not extirnd ]>eyond 25 f(‘f‘t. A radius of 25 feet gives a factor of safety. 

14. In all these cases the sudden flooding of the borehole or the pit by 
entry of surface waiter should be prevented. 

15. Septic tanks and alisorption pits, trenches, or filters are of course the 
best and should be built if a man can afibrd it. As the removal of sludge from 
a vseptic; tank is likely to be carried out infrc(;iuently in villages, we would 
suggest that they should have larger cuhlc ca})acity per capita (four to six 
mih\c feet) than in the small towns, industrial colonies, etc. Very small septic 
tanks and borehole latrines are likely to be filled in a few^ months instead of 
years. 

1(). Tlie [irovision of latrines in villages is beset with many difficulties. 
The villagers themselves do not want them in the first place, and built them 
only to humour the health oiliccr or the officials whom they do not w^ant to 
displease. To build latrines in numbers, an organisation is required so that 
materials may be procured at cheap rates, seats may be made to a standard 
p^attcrn and the best value may be obtained for wiiges paid to labourers. Cheap 
effective type design should be available ; technical supervision should be 
available ; moulds, augers, etc., should be available ; and follow-up service 
should be available. We wmuici repeat the slogan evolved by the League of 
IJations for antimalaria work ; Aim at persistence rather than perfection ’b 
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The initial response of the people is generally disappointing. But every latrine 
built in a village by a villager or at his cost is a milestone in practical health 
education. It can be done through a little judicious subsidy in the early 
stages, and thereafter entirely by self-help. A rotating fund may be provided 
to make slabs and, as they are sold, the expenditure can be reimbursed. Rural 
reconstruction work or rural health work should always include the provision 
of money, equipTuent and personnel for this work. Public latrines in the villages 
cannot be a substitute for private latrines. We have, explained the reasons for 
this view already in clmpter VT. 

C. Housing 

17. Houses in villages are mostly owned, rarely rented. The great 
majont\' oi‘ houses liave only one hrmily -may l)e a joint tamiiy of many 
members, (‘ating food prepared from one kitchen. The artisans and agrieultaral 
labouiru's do liot Iniild every }>ai‘t of Hieir liousces by liired labour. Tliey 
themselves give th(‘ir time to the (‘onstruction ol eertain it(vms. Tlu'v are 
obliges! to use local materials and labour to re-duc^e tlie need for skilled workmen 
to the lowest level j)ossi])le. lienee* the ('ost e)f construction is reduced, and 
there is the urge^ to maintain on«^ as own iiouse* e'leane*! aj)d be‘tter tluui a rented 
thou St*. 

1 8. Tlit^ floors are often of mud, but chnin. 

19. Kooms are few, but tiiere are vt'raudahs, courtjairds, iviidams 
etc. The main funetion of rtuuns is to secure ju'oja.rty and to atlord some 
privacy for women in tht* presence of strangers. Tlusre is not njueii ove3r- 
crowding, an<l wliatevetr ilitu'e nuiy be loses its liealth signilicance in the context 
of outdoor life and oecuj)ation for tint workingmen, women and children. ITie 
old and the siclv may however Jind it a handicap. 

20. Most of the windows in rooms ar(‘ insutheient fov lighting, and not 
effective for cross ventilation. Tljcy are closed at night and in the day-time 
for reasons of security and privacy. 

21. The walls are dull and do not reflect light. But they are cool. The 
roof is often thatched and cool. However, it is likely to harbour rats, snakes 
and cobwebs. It has to be renewed every three or lour years. 

22. Domestic animals are h oused very close to human beings. I heir 
excreta is piled up, and breeds flies. 

23. There may or may not be a separate kitchen. However, there is not 
much dust in the air, and kitchens are generally clean. Only the water used 
for washing the utensils is often indescribably dirty. 

24. The setting of tlic house and the structure of the village are vaiied in 
different jiarts of the eountry. There is a segregation of communities by caste, 
occupation or religion, not by economic gradation. 

25. The Indian village may be decadent and old, but it is a living growth 
following its own pattern. 

26. There is no scope for radical alteration of the pattern. We hav6 
already indicated the directions in which a little control can be effected. Thes© 
are the construction of one or two model houses for the most important social 
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workers or schoolmaster, the encouragement of street formation, the provision 
of at least two windows with bars etc. in rooms in houses, and the white- 
washing of interiors so as to increase the reflection of light. Radical alterations 
cost money, and the villager cannot afford it. It is necessary to persuade 
him to construct his cattle shed at least 25 feet away from the house, to dig _a 
manure pit of 100 cubic feet capacity at the corner of his backyard, to dump his 
cattledung, straw, refuse etc. into it, and to put up and use a latrine. In 
addition the “ premises sanitation ” of the house should include spraying with 
D.D.T. at least once in two to si.v months as suggested by Dr. D. K. Viswanathan 
of the Bombay Public Health Department. This will control the transmission 
of inosc|uito-borne and fly-borne di.seases and will make the rural environment 
healthier. We will deal with this matter further in chapter XIII. 

D. Approaches 

27. Village communications are very bad, particularly in deltaic areas. 
The roads are slushy or submerged in rains, and .sandy or dusty in the. drought. 
This is a great handicap to rural reconstruction and health work. The diy 
interior districts in the South and Central India do not suffer from this handi- 
cap : even if the roads are rough, they are fit for vehicular traffic. 

28. Improvement of village communications is thei'cfore essential in 
water-logged or deltaic areas. But it can l>c dom* only at proliibilive cost. 
The surfacing material rtMjuircd for a good road is not n^adily aviiilalilt* in these 
places. 

‘29. Tli(‘ Director of lUiral I)evelo|>i)u:‘nt, Assam, told us that the Rural 
Panchayat Boards in tlie jirovince haei shown the highest interest in improving 
village roads and that mil(‘s arui mileKS of roads liave been Imilt and drains 
have been cut This is very encouraging. Perhaps if rural co-operative 
marketing societies are established, our villagers will realis(‘ that they can sell 
more produce at better prices if they havi' lietter roads. If* the village road 

be improved, it will open the way to improved marketing of field and farm 
produce, and articles produced from cottage industries like potteries, silk, 
cloth, etc. It will also literally “ pave the way ” for better health services, 
maternity services and medical relief. However, where such roads are built, 
it is necessary to w^atch and ensure that the road do drains away the water and 
tbat they do not become malariogenic. 

30. There are ponds and tanks in villages which are malariogenic and 
dirty. How^ever, there is no paid organisation to keep them clean and innocous. 
8ome people have suggested voluntary organisation. These show spirits of 
^thusiasm for a little while and then fade out. 

E. Planning 

31. The wdiolesale shifting or replanning of an existing village is impracti- 
cable. Planning can be confined only to new^ villages that have to be establish- 
ed. 

32. The planner should incorporate in his plan all the good features of the 
jpcal pattern of village structure. He should not let wet cultivation come 
right up to the houses in the village. The houses for artisans should have space 


to cany on their professions. Houses for agriculturists should have space for 
their cattle and carts. Other suggestions made by us regarding village planning 
will be found in Chapter IV. 

F. Food sanitation 

33. There arci few pu])i](‘ food establishments in iiirid areiis. Hence 
there is no need to make any speci;il tdfort t() sanitat(‘. pul) lie establishments. 
The collection of adulterated of food sa!n|)les in rural areas is in our opinion 
a transfer of a polic.e function of controlling fraud to a health odieial. 

34. However, there is every chance of food in houses being contaminated 
owing to tlie absence of arrangements for excreta disposal and the great 
opportunities for fly l)reeding. These defects should be corrected. 

G. Organisation 

35. Improvement of the rural environment cannot be imposed from outside 
and sustained for long wdthout the active effort and co-operation of the local 
people. This has been amply demonstrated in experimental work carried 
out by Government de})artments. Imposing an improvement from outside, 
when tliose who are to l)enerit by it ar(‘ not mentally prepared to appreciate 
it, is expensive and wasteful. It requires a large Government organisatioD 
in the village. When we remember that the sole representative of Government 
in a village is a tax gatlKU'ci", policaunaii and T’(‘gistrar of vital statistics, all in 
one, and is often illiterate, w(‘. have to modera-te our enthusiasm for village 
improvement. 

36. The desire ('or improvement of the environment (ainnot begeiierated 
in the mind of the villager for its own sake. Lile. and welfare one and indivisible 
for him, whatever may be the, interest of tlie various departments technicians 
and scientists in particailar as|)ect.s of it. If he is shown a way lo earn more, 
or the advantage directly acciuing to hini from some expenditure is readily 
demonstrated, lie will take to it quudly. lie is shrewd, though not literate. 
He is interested first in economie iqilift and sei'oiidly in improvement of health. 
Education appeals to him as the means of uplifting himself economically. He 
is also more resjiorisivii to ])ersonal ap|)roach than to impa'rsonal approach. 
Hence a rural sanitation programme can succeed it it is organically co-ordinated 
with a programme for economic imjirovaunent, and ii as many opportimitles 
as possible arc availed of to take the messagv^ of health to him jiersoually. The 
serv^ices that he appi'cciatcs most should la* reiahired to him, aud he should bo 
personally requested to do something for* himseli. Good leadership will 
Achieve a rapid multiplication of results by stimulating the interest and self- 
help of villagers. Otherwise, results will be sterile and disappointing. 

37. Provision of rural water supplies an<i their maintenaiK^e I).I).T« 
spraying of houses m malarial areas and domiciliary niidwnfeiy arc services 
which are readily appreciated by perrple nr thv* ruial aicae riiey oilei excellent 
opportunities for establishing personal contacts with individual villagers and 
their leaders. If they are availed of, the villagers can be persuaded to improve 
their houses, to build latrines and cowsheds, etc. The right type of health officer 
can capitalise these opportunities, if he can get suitable auxiliary personneU 
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However, we find a great dearth of them. They have mastered technical details but 
lost their zest. The few health centres that we have seen display a petrifacation 
of their first achievement out of expenditure of Government funds — no growth. 

38. The village school-master is still looked upon with some respect. He 
is poor, but lias an influence with parents and children. His active, support 
should be enlisted in carrying out improvements to the rural environment. 

39. The rural Panchayat Boards that Provincial Governments are 
establiBhing now are local boards with smaller iurisdi(?tion and some powers of 
local taxation, flflie reduction of jurisdic^tion is good. The Boards ha ve some 
potentialities for service. 

40. \V(‘ would like to make a f(‘w observations alioril- tliese potentialities. 
The improvement of the lural cnvironnKuit slioiild not be thrust out oi the 
pictur(‘ or pushed into the background liy the lay'iuen and adniinistiators 
who may he (ioncentrat iiig on ('.lectious, marketing, agriculture*, com|>osting, 
conimunications, etc. 4Miat(*ver expenditure is incurred should be sidijcct to 
the technical scrutiny of the local oflicers ol‘ the Government de]);irtment 
concerned. Bural v titer sujiply should be provided by Government iiropective 
of the funds or attitude of these rural Panchayat Boards. The location and 
development of the sourc(‘ oi' snp]>ly slmuld he decided on t(‘chnical ginunds 
by the public health (‘.ngineering dejiart rnent. 

CHAITEP XI If. 

CONTROL OF THE ENYIEOFMENT OF INSECT AND ANIMAL 
VECTORS OF DISEASE 

W'e will coniine ourselves in this ehapter to tlie control of the environment 
of the inosquito, the rat, the fly, and tin* sandfly, flea, tick, bug, house etc. 

A. Mosquito control 

2. Malaria ranks highest among the causes of death and sickness in India. 
It is indisputably the first problem in public health in any province of India. 

3. The report on the second session of the Expert Committee on Malaria 
of the World Health Organisation held in May 1948 at Washington states as 
follows (para. 5.1) : — 

The Committee, considering the part that modern chemotherapeutics 
can play in malaria control, agrees with the following propositions : 

(?') Measures directed against the mosquito-transmission of malaria 
are, in the existing state of knowdedge, the only methods which 
give permanent control. They should take priority wherever 
possible ; 

{ii) Chemotherapy and chemoprophylaxis have an important part 
in the clinical control of epidemic malaria ; 

(Hi) Chemoprophylaxis, however, efficient, can be considered 
general only as palliative ; 
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(iv) Preventive drugs have, and will retain, an important part in 
personal prophylaxis ; 

(v) Therapy plays a secondary role ia the prevtmtion of nmla.ria. ” 

It follows from tliis authoritative statement Th;it [)errrian<mt (control of malaria 
needs control of the environment, so that lie' \’eel(>r sjaa ies of mosquito may 
not breed and, even if it breeds, it may ])e disa bled from transmitting malaria 
to human beings. Other measure's are on!\' ancillary to thcsf 3 . 

4. Mosquito control is also i eapiired fbr the control of fliaria and dangiie,. 

5. It is true that road, rail, irrigatioji aaid power projects have rosiilted 
in the production or stimulation of malaria in tlie past. Voluiutrs ha vs* I)eea 
written upon this. Thri engineer has luam bl;imed. and often rightly, for his 
ignorance about malana. The rectification of initial mistiikt's (’osts more 
than their avoidance. The (*.o.st invoha^d in lives lost, man days lost, efxn, 
on account of malaria lias been esimiafcd l>y malariologists and runs into 
astronomical figures . 

6. Fortunately, the need for mutird distrust bihaveen enginet*rs and 
malariologists is almost gone. Tlie neevi for assessing malarial implications of 
proposed engineering firojei'ts and jireventing tlie deveio]:)m<.nt of inahiriogenic 
conditions from the beginning of the construeiion programme !s well ri^iajgmsed 
now. \\h‘ understand that tlu* Central Watvnpower, IriLg^itivin and Navagation 
Commission is consulting the Directoi*, Malaria Insiitinm of liuiiin !'ega,rding 
antimolarial measures to be Imdgeted for in new projeeis. The Malarin, 
Institute of India has also taken charge of mal.iria control in coaifiehis. If 
sucli conventions are established by ]>ubbe works (hqiartments, irrigation 
departments and the liailway Board, the resulis will be (mcouragin:!;. band 
reelaniatioM scliemes should also lie earii 'rl out only alter scrutiny Ir'vm the, 
point of view of malaria. 

7. Till now, tlie public health engineering departments ot pro\nn( es lia,vo 
taken no part whatsoever in mosquito work. If engineers arc educated 
and trained in malaria control, they can take charge of larg(*-scile woric; or 
permanent eoiitrol methods very eliicient y. We consider that lie' tinw lias 
come when the engineer and the malar iologist should not only <‘ease to piidl 
apart, but actually pull together. There arc several engineering aspects in 
mosquito-control work which a malaria engineer can carry out better tlnm a 
malariologist with a medical or entomological background. Drainage, lilling^ 
maintenance of mechanical equipment, (dc., arc some such aspects. Ihore 
should be a triple alliance of engineering, biology and medicine to achieve 
mosquito control in the shortest time with the least cost. Wc have seen the 
good results of engineering measures at Delhi and in Mysore State;. We 
recommend more concrete organisation of this alliance in all antimalaria- 
organisations Central and Pro vincial. 

8. All engineers and doctors are not qualified to undertake malaria control 
work. They require training. We are glad to note that malaria engineering 
forms an integral part of the training of public health engineers at the 
India Institute of Hygiene and Public Health, Calcutta. A short course for 
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engineers is given at the Malaria Institute of India, Delhi, also. If other 
training centres are ostablislied in India, we recommend that they should also 
include^ training in malarial engineering for public health engineers. 

The habits of malaria-carrying anopheles are so variable and their 
habitants are so diverse, that it would lie impossible to generalise about the 
principh's of design of jiernianent measures for their control, ihcae measures 
should be liased on a correct appreciation of the ecology of the vector species. 
Tlie methods employed in principles of ordinary storm-water drainage will be 
wasteful and useless. Drainage may be unnecessary or even harriilul in 
certain places. Clicap methods of cutting earthen drams without paving 
inverts may be dear in the long run, and useless. There arc many subtleties 
in malarial engineering and subsoil drainage. The medical malariologist has 
a general tendency to avoid these, and resort to recurrent measures, because he 
has no background in construction. The untrained engineer has a tendency 
to imagine that it is all very simple. 

10. The technique of malaria control has undergone revolutionary changes 
n the last 15 years. We had the age of quinine, the age of plasmoqume, 
the age of aiitilarval oiling and paris greening. They were all expensive, 
and imperfect. Emphasis was laid on species sanitation. Where money was 
freely available, permanent measures were cairied out. Adult spray-killing 
with" pyrethrum extracts came into vogue about 12 years ago, and was a 
Temarkablo snea-ess in many places. It was a less remarkable success in 
certain situations and with certain species, owing to the fact th.at the killing 
effect of pemethrum extract was quick but not lasting. With the advent ot 
D.lhT., the entire picture has changed. In this connection the following 
extracts from the report on the second session ot the Exfiert (Committee on 
Mid.iria of the W'orld Health Organisation are pertinent 


Of iiunu'i'ous chemicals in, this group of residual insecticides tested, 
DD.T., 1ms so far given the mo.st outstanding performance. In tlie existing 
idreumstaTices D.D.T. thus apipears to possess many of the essentials of an ideal 
insecticide for the control of malaria, in 1hat--in the dosage required -it is 
cheap has a prolonged residual action, is non-toxic to man and domestic 
animals, and confers collateral piihlic-health benefits through the simultaneous 
destruction of other disease-carrying insects. ” (Para. 4.1.). “ There iff 

definite and overwhelming evidence that the recently introduced insecticides 
can be relied on as a basis for a widespread attack on malaria with the expect- 
ation of a significant reduction o.f morliidity in areas where they are properly 
applied. This oiiinion is based on tlie results available, from many countries 
where D.D.T., has lieen used as an indoor residual spray and where its effective- 
ness has been flemonstrated against different vector species of anophcline 
wit^i wide ^•ariations in resting and feeding behaviour ’. (Para. 1.4). Ihe 
Committee considers that the application of D.D.T. as an imagocide is the 
mer>>od of choice in a wides|iread attack on rural malaria, and that by its use a 
.sigmlicant ri'duetion of morbidity may be effected in the majority, if not m all, 
■of malariou.s countries ”. (Para. 9.3). 

11. Eor the first time in the history of malaria control, we have in indoor 
spraying of D.D.T. a comparatively cheap, sure method of controlling rural 
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malaria and other insect-borne diseases. In addition to indoor spraying, 
antilarval work is necessary and suitable for mosquito contrijl in urban areas, 
but in rural areas tlie population is diffuse and anti larval work is e.\|)i“nsive 
and imperfect. 

12 . The value of T).!).'!'. has been demonstrated in towns lilo' < 'attack 
where, the mosquitoes used to be a pest. It nMiuics cockroac'ies mid exter- 
minates bugs. It is the one ])ublie health sm-vice that is readdy anjoeeiated 
even liy the illiterate, and provides tliereby means of persuai.ling and edueal ing 
them t(j carry out imjrrovements in their environment. 

1 . 3 . We are of opinion that Provincial Governments should extend rural 
malaria control by indoor rc.sidual spraying of D.D.T. to all distnets where 
malaria is endemic. We have no he.sitation in saying that, if such a servioc k 
rendered free for one year, the people will he ready to pay a tax to imanceit 
and will demand its continuance from the next year. The cost per head of 
population will, we understand, vary from six to twelve annas per head per 


annum. 

14 . It is desirable to apply D.D.T. spray to every bou.se periodically like 
white-washing. This is “ Ptvini.ses Sanitation”. D may be done for Govern- 
ment quarters, industrial colonies, etc., to start with, b\' the aut horities res])onsi- 
ble for wdiite.-wa..shing. The same j)rocedur(^ may then be adopted tor private 
houses too ; this will produce good resulG m the (;cntrol of ins.eet. p(.'sl:.s and 
insect- borne diseases. 

15 Dr M. (). T. Jvenj^ar, Malaria OOieer, Coverninent oi‘ WVmi. l'>en<j[al, 
told us that tf a pro’eraimue. of indoor residual spraying is carried out in the 
rural areas of West Bengal for malaria eoiitrol, the annua! consumption ot 
D.D.T, may bo of the order of .hoti tons. This i.s a amtious ' 
think that'there is a putenti.d consniner ca|iac.ity ol at least, .eltbo ton.-, 01 

D.D.T. in 1 ndia per annum, if we include tlie napiireiumits ol t - ' '',e. vs. 

industries and health dejiartmcnts. VVe do not know what 
amount of D.D.T. reriuircd for <>ne spraymg for "tie room. 12 
is about one ounce. 1 f two spta.s ings are done m the n.alat^ ■ s 
in ;V2 million rooms, the quantity required will be ahoio i 
demand will rise to o.ODO tons in the course ol' four or fiv.' ye.,r 
Iff. D.D.T. is at |)resent manufactnred mainly in tli- I 
and Switzerhuid. 'I'lie prodm-tion capaeitv m the 
poun.ls (or about .Ib.lMlO tons) and prove Ics an cxjiortab. 
local needs Put the cost of II.IMH) tons wine!, Bkim will ivyune ... mail, 1 8 
millirni dollars (sixmiliio., rupees at pre-ihw-aliiatum rate 
Rs. 8-r, millions at the post devaluation rate) at ' ’l,'' . 

nf'T- of n 1 ) T ActUidlv, the present, pnet* of DJ) - - iieti ‘ ^ ^ tv. . i 

pi; it m;; .L. n... .■..■.0 "-"k iv 'i- - 

This is a. bio sum, and we cannot afford to use up our dolla.s on miyme D.lbT. 

The teiKbnmv will be to retreneli expenditure m, inalana e.ontr.,! work. We 
J tn Rjiut ID > fu‘tories ni India lor production 

w” n^st 3 000 of idbW per annum.' 'rids is vital for tiie health of the 
o d 1 tcir ^ ^ 1 1 I .^(.(.onled ;i very liiirh priority. We unda'istand from the 

X 1 , pV ™) »>• 


se'iny. 5';ul ways, 
ir is nsiw. The 
ryei b\ 15 feet, 
SMI-on in a vgEI' 
t(.e]s. The 

tii.e U.K. 

is ItK) in ill ion 
nnjiins ovi'r tiieir 
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and Supply that they are estimating the present requirements of D.D.T. in 
India at 500 tons j er annum and arc considering the possibilities of producing 
that qiiantitv. It will be quite insufticient for our needs. We urge that at 
least a .‘bOOO-ton plant sliould l)e erected as early as possible by Government or 
with Goveriiiiant aid and control. The manufacture ot suitable eniiilsiiiers 
and sjiraying equipment may follow immediately afterwards, perhaps by 
pri vat ( ‘ e n t ( * rp ri se . 

17. We wish to quote on(*e again from the rcqxu't on the second session of 

the Expert Cxymmittee on Malaria of tlie. World llialth Organisation already 
referred to. Jt says in para. 4-0 : manufacture 

of D.D.T. is at ])r<‘sent coiu‘entmted in non-nialarious yyarts of the world, 
whereas in the malarions ecunt-ries wlavre tins ( heiiiJCcd is most needeel there is 
hardly jiny local i^rodiiction. In th(\se circnimstiinces, any inlerierencf^ with 
the fre(‘. flow of trade through any cause will liave disastrous c,ons(‘qiiences, as 
severe and c])ide.mics forms of maiaria will ap])ear in areas de]>endent uj>on 
control witli D.D.T. Tin re is tlu'refore an enipltatic need lor ])]aiining and 
stimulating tlic ]>roduction of D.D.T. on a rt^gional basis particularly in the 
malarioits part s of tlie world. ” 

B, Rat Control 

18. l\'‘ "I f u) n<'id' measures (d rat contr<>l jci'e necessary {as; c(>ns''''\ alien 
of food grain> in rationed areals, an? I for contrr)! of |)lagiic in tin* distrtels where 
it is endemic. We advocate the construction of rat-])roof godowns iu such 
places as ea’lv as [possible, aaid insistence upon the storage of wdiolesalers 
stock's in siicl! g(Miowns. 

19. It i jisv to convei't existing godmxtw into rat-provd godowns l)y 
simj)le ah S'l at ion .Everv door and wiiulow should b(‘ altered to make the 
leaves open invraros, A dwarf wall thre.(: feet higli (ain be biult across the door- 
way or window on the oiitsirhn t )vcr that a con<*rete slab can l)e phice.d to 
overhanji a clear nirie inches on all sides. The Hoor of the godown can be made 
solid, and all rat holes can be plugged with concrete. Ibvin waiter pipes can 
be removed. The roofing etc. should bo siiitabl}’ altered to facilitate fumigation. 

l!(t W e ha ve not seen satisfactory rat-proof godowns in our towns. Even 
in Ilydera]>ad w here plague is endemic we did not- see pro|)er rat-proof godowns. 

21. Wd‘ also suggest that fumigation sheds sliould be built in all parts in 
railway goodslieds situated in districts where plague is endemic, and in Gewern- 
ment grain stores, and that every consignment of grain should be fumigated 
with cynogas in iii<* cart, lorry or railway wagon, Indore being unloaded into the 
godowm, grain- store or goods-shed or warehouse when the health authorities 
make such a- deinaud. If the bags are stored in rat-free grain stores after 
fumigation, rat control will be cjuite effective. 

22. We have emphasised the need for sound floors and solid walls in 
housing. Hollow s and concealed spaces offer harbourage to rats. 

23. In rural areas rat control cannot be effective. The small granaries in 
houses cannot be rat-free. If there is an outbreak of plague, the people should 
be evacuated and the place should be sprinkled or sprayed with D.D.T. Only 
the obvious rat-holes or vacant houses can be fumigated with cyanogas. 
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24. Improvement in the methods of urban refuse collection and disposal 
will result in decrease of food supply and other facilities for rats. 

25. We do not want to d('tail other methods of rat cont.rol as they ar le-ss 
effective. 

C. Fly control 

26. The fly is the agent for meclianical trausniission id' many cirs.o, 

The control of the fly depend.s on the. ellicient collection and disposal ot garb me. 
excreta liorsc dung, and cattle dung in nir.d ami url.an ar.-as, Idie en.-um- 
stanccs’ favouring fly breeding are foun.l m abmulance m our <atic s . o. vus 
and villages. The innumerable insanitary c.a.ttle-sheds, su.,age or.iiir . ;> s -Ik.. 
refu.se deiiots. refuse dumps, trenching grounds, i»ooiiv inanag.r! loumost 
heaps and sewagi' sludge drying beds are breeding millions ..! lyi-s, ocss 
these are controlled, flyd.orne (Hscaise will iO 


these are conxioueii, 

tv and morialitv. Local control ot flies, by fly pa[icr, 1),1). ! .. swatting. i'..e 
accomidish little. We have made certain reconiiiienihitions a.ireaO.i' o.-. 
of these matters. 


27. 


We have al.so suggested tin.' control <>1 flie.s Iiy D. 1). i . 


leeirtrench latrines, and tlic lairning of n-rmr in jior 
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D. Control oi stPirlflics., nc;-,r.., ticlrs, hugs, flee, etc. 


2H. In 1). n. T. .siaay.s wo lan'r 
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(■liAPll'dl XIV 

DESIGN AND CONSTRUCTION OF MEDICAL AND HEALTH 

CENTRES 

The Health Survey and Development t'omnnttee hn.s given .son.<‘ attenVon 
,0 this questhn, and has emphasise.! the need fir 
ind economical methods of const ri.et.on (para 18 p..ge ' '2 ^ 

if a health service is to develiT rn a 

like the construction of a medical college. , , , , , . 

. i-* fmt to take n()ii(‘L‘. of the tact tnat the 

2. In this connection we n ^ _ ^ „ot only because hospitals 

demand for hospital eases, but because the classes 

are better equipped - of them are forced to do so now as they 

that dedical attention. The. design of medical 

Sfng" t t^eL " matL of great importance to our country m national 

planning. 
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3. We are not in a position to suggest cheap alternatives for every 
existing type design, but we think a qualified and trained public health en- 
gineer can assist materially in achieving the object if he is associated more 
closfdy with the design and construction of such buildings. At present the 
Public Works De|)artment pre|)ares the plans on reqiu'sts which are not precise 
and the Medical or Mealth department a])])roves tlu^. jdans. The medical officers 
in the Health department are not well versed in following drawings and are 
unable to criticise effectively at the stage of planning. When the structure 
is built, it is ])erhaps unsuitable, but nothing can be done about it, because 
alteration at that stage is too expensive. Tlie result is dissatisfaction and 
wast(‘ of public funds which could have been avoided. 

4. We will indicate in this chapter the main defects of medical and public 
health buildings as we find them and the f)road technical principles that 
should be applied in building them. Although they may seem vague, we feel 
justified in putting them forward, as they are rarely found in books. 

5. The big general hospitals in presidency towns are fairly well built. 
Good service has been rendered in those buildings. However, occasionally we 
find money wasted on architectural flourishes where simplicity, dignity and 
elegance' would ha ve l)ecn more appropriate. We find money wasted on high 
ceilings, marble stains, domic columns and capitols. Huge iii-paticnt wards 
of unma.nageable size have sometimes been built in these ; lighting and cross 
ventilation are sacrificed and cheap woodmi partitions are erected as an after 
thonght. 

The smaller hos})itals and dispensaries iire often housed in unsuitable 
biiihlings, parti('ularly w4ien tiny are run l>y distri(*t local boards. Maternity 
homes run bv certain munieipalith*^ are also located in imsiutab];^ buildings. 
The plumbing in many hospitals i; not morlern and in some hospit.als it is not 
even sab*. 

7. Few buildings have been built as bealth. buildings. Many health centres 
have been jocadvd in rented buildiiigs. The same is the. ease with anti-malaria 
centres. 

8. Tlie location of a medical or health building di'pends on its function. 
Clinics, disjiensaries, small hosjiitals. maternity homes, etc., are meant to serve 
the general public and hence easy accessibility and central location are more 
important than quietnes'^i if ^d' requirements (“aamot lie reconciled. They 
should be well disyx'rsed in a large community. On the other hand, a large 
general hospital shouM be in a quiet, dust- free |)lace, with room for expansion. 

9. Infectious diseases hospitals, special hospitals for h'prosy, tuberculosis 
mental diseases, etc., quarantine stations and senatoria should not be central 
or so easily accessilile. A quiet secluded location is essential for such insti- 
tutions. 

10. The soil should be considered if there is a choice in the matter. 

11. A good water supply is essential for every medical relief or health 
centre. 
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12. The function of the building should be kept in the forefront when 
designing it. For instaru^e, in outpatient d(^partments and ante-natal post- 
natal and child clinics, sufficient ac(‘-o?nTn<)dation should be j)rovided for those 
who wait for their turn for service — in the outpatient departments and in dis- 
pensaries such accommodation should be provided for those wlio wait foi- their 
turn for service — in the outpatient departments and in disp(‘nsari(‘s such 
accommodation may be in an open \nu*andah or in partially ctr full) ch)sed rorirn, 
according to climatic conditions. 1 n ])roviding such acc'onimodation the princi- 
ple of circulation of traffic one way should ])e followed. Thus t lie patiemts should 
enter, take his place in the w^aiting room, move u|> to tlie nurse or 
doctor for consultation or examination, then move on for tr(ndment or medicine 
from the dispensary and out by an exit wdthout having to come liaek. The 
consulting room for the doctor need not be l)igger than necessary for accom- 
modating him, an assistant and, say, tw^o patients at a time. There should 
be a screen, a dressing enclosure and couch for examination of the patient 
place adequately lighted and having sufficient privacy. 

13. A closet will he necessary for collcs'ting samples of urine, etc, in 
certain clinics. Some closets w'ill ])(‘ necavssarv for use by those" who wait. 
A few^ wdll also be necessary for the staff. 


1‘1. Suitable storage space shoulrl Ix' pr<>vide i ior drugs, sings, 
ments, etc. 


iM>tru- 


15. f. r 1h(" Iluilding is ,ni(‘anl lor {>nbiit' eminent lon so. 

there should !)c a j>lace where p'^ople can asseanble, <■ 

posters and (^xhbats aaid a bwv blacuboards. A lesdlh wo;!! - 
educational centrm It should (a>urain suilaarjU opvoi giv/aiiOs 
tion of latrines, wells, etc. 


I p'”ofK;.gon(ia, 
wall SjiaiO' lor 
sa sijt'h an 
i’or dcmoiisgra- 


16. A hospital is meant jirimarily I'or in])aticu1s. A hiie ii- is luM cssary 
to build a kitclien in a bi.i; general li.'. pilal. tiiis is n,i)n.'C('ss;uy m eoMagolios- 
pitals, etc., where the relations of the ])ati<.ii(:. c.'i n hrii.L' him his (iwi. luoil.^ 1 hue 
kitchen.s may be omitted in ho.spitals having; less tlian ten l.eds iiides.s ti)e\ are 
isolated and are more titan a mile away from a town. 


17. If kitchens are built, their de.sign should be on the pTinci{.los we have 
already stated (Chapter VTI, para 6). Adequacy of lighting, ventila tmu, smoke- 
control, water-supply, etc., and facilities for wjishing and sterilisation oi uttmsils, 
and for storage and transport of food towards nnexposod to flies should all be 
ensured in the design. 

18. Compactne-s of layout is desirable in a liospital. Long verandah s and 

covered passages connecting different blocks cost a lot of money waste of Lme 
for the staff and waste of space in a thickly populated town. We would like 
to recommend vertical development wherever necessary, instead of horizontal, 
development. If sej.aratc blocks have to be l.mif, it is chc.iper t<. pixivide 
umbrellas than to build covered passages for the porti'ction ot t ic s ..i . . uois 

passages, staircases and landings should be wide enough to take a patumt on 
a stretclier and preferably a bed. 

19. In the construction of wards, we would recommend limiting^ the 
maximum accommodation in one ward to about 20 beds. There may be 10 
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bedded wards. Paying wards may be built with cabins for one patient, two 
patients, or four patients, to suit varying pockets. Small wards are preferable 
for infectious diseases hospital. 

20. There should be a space of at least six feet between centre to centre 
of beds of ordinary wards. Allowing an alley of six to eight feet between beds, 
tin- widtli oC a wa'rd may be 18 to 20 feet where lieds are placed pi rpendieular 
to w alls. 12 to 14 feet where beds are placed alongside walls. 11 veraiidans 
are also inade 12 to 14 feet wide they can be converted into wards in an 
einergencv. Verandahs on troth .sides of a ward and an alley in the middle 
mav not 'lie necessary. Smdi an arrarigement results in wastc_ ol space. A 
mitdmnm of 7.b square feet of lloor should be allowed per patient in a ward. 
This should lie increased to 10(t square feet in a post-maternity ward it the 
mhints are Imid beside the motliers. 

21 . It, is pi-acticabl(' t o omit, doors and windows and build dwarf walls .‘li to 
4 fi i i lii'd. in' the wards of lio.spitals on ground floors under suitahle diiuatic 
coiKidions. in such c.is-s there will lie a considerable saving in the cost of 


22, 'I’he tlom iicj; and walls of a ho.s])ital should be smooth, impervious and 
jdiiitK ss. Tlieid' slumld lie no ^roov(‘S utuI crevicos in wliich infectious nuiterial 

ca n ‘'■tay. 

2 :;. The “ sanilarv liloi k " or bathrooms a n<l closets sliould be jtrovided in 
adc'.iuate mnidicas. Wi- recommend one closet for 8 to 12 beds, one batlirooin 
for about 21 iu'ds and one wash basin or' water-ta]) for about 24 beds. 'J here 
should he a sl<i[, slink for wasliing lied pairs, connected to a sewer or sc])tic tank. 

The ,sanit;!r\' block slioiild lie coniKS'ted to : ew.irs wdierever possible. ^ ^e re- 
commend decentralised .septic tanks and di.sjiosal of efllluent in the. sod lor mo- 
ffusil ho.siiitals and isolated hospitals with at lea.st tour cubic feet of septic t ank 
caiiacity per capita. The tank capacity should bo larger in view of the tact 
that di.s iiifectants used liberally in ho.spitals may find their way into septic tanks. 
The iilumbing in hospitals should be of the highest standard possible. Ordinary 
fittings are not suitable for surgical sinks, slop sinks, etc. 


■>4 A hospital should have duty rooms for nurses, pantries and linen rooms 
near "wards, and a general store. 'There should be provision for X-ray and 
infia-red therapy in the larger hospitals. 

• 45 . Maternit y hospitals sliould have .separate labour rooms for normal and 
seiitic cases. They should have ample washing facilities, besides ordinary 
sterilising facilities for instruments. There should be a few sejitic wards too, 
isolated from the rest of the hospital in all respects. In large maternity 
hospitals, an operation theatre should also be provided. In maternity homes 
where only normal cases are taken in, the provision for septic cases in not so 
prouounced. 

2(). Childrenks wards in hospitals should contain railed beds from which 
children cannot roll off, and toys etc. for their amusement. 

27. Every general hospital should have a laboratory for pathological 
eyaminations, with suitable lighting, benches, etc. 
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28. The allocation of beds for men, women and children for surgical and 
chmcal cases, ete., depends on special conditions. In a geneial hospital 
chnical cases, may be in the inajority. In hospitals in mining areas, industrial 
areas, etc., surgical and acc’ident cases may be in the majority. In infectious 
diseases hospitals the surgical cases may be fcii-. Tiie liuildiiig u!' .small wards 
enable.s the hospital authoriti'-s to cha-ige, tin.’ allocation of la<h, ,|.•c,)i•.ling to 
Deeds. 

29. Operation theatres in l.,ig modern hosiiitals ai-e w.'IMimlt; l,ut few are 

aii'-comlit ioned. We would liio' to remmd de.signer.s tliat an ojaa/ation theatre 
reipiires jilenty of light -nortliern windovi'.s ()0% to 75% of t he aV’ea! 

It need not be large unless it is in a. t.t^a.ching hospital. \Ve do nut know wliat 
developments in television (am Ix' even for teaching. A hirgx' operation t heat re 
costs more to air conciition tliaii a small one. 

dO. Th(‘ operation tlicati-c slioutl he conneci ed to at least 1-hi-ee of hoi' rooms 
inde}>eiKlently — tlie doctor's room with attaciicd hath, tlie nm’ses room with 
attaclied hath and the storihsin^:^ room. It is preierai)i(‘ to aiKicsthcl isc the 
jiatient iirst in a separat e room and Idicn hrinir liim t o I lie thcirtrc. V fYer 
the operation, the patKait mnv Ik* takiai to another reeoverv' room or liaek to 
his ward ior reeovei'v. A .sejinrati' I'ecoverv room in ]yi‘ei\'ta hie. 

31. The decree of ]>rot (rtion empiired ayainst inthetioj] vdiries in dhfereiit 
liospitals. It IS alwaiys [irehnnhh^ to install a steam disinfeelm- i‘or lietlding, 
and a laundry in large hospitals. It, is essent iai to have a kleaiii dh injector 
linen, etc., a itifectious disieisi^s hospitals ol* anv sizm TTetf' should, hi' an. 
incinerator in the ahsenee of a disinha-tor in sueh hosjiitals, 

32. A mortuary and a room tor cold storage of dead bodies s.ij‘ add id-o he 
provided in all large hospitals. 

33. The need for providing (juarters forst-aff shoidd h(‘ fuli\’ I'ealised. .NT) 
large hospital can be built without quart(rrs for the resident medical ollicer, 
the matron, the nurses, the wai\] attendants, (‘tc. Nurses have, an arduous life 
and should be provided witli good accommodation, hatli-rooms and closets, a 
common room and a dining room. 

34. The staff in the health centres should also he provided witli comfortable 
and adequate housing accommodation, which is not ostentatious or out of tune 
with the standard of living of the community that tliey ari'. expected to se.rve. 
Standard type designs should lie worked out for those houses. Mid wives, 
health visitors, sanitary ius|)e(‘t(>rs and doctors cannot lie attracted to 
serve in rural areas now, because, among other reasons, houses are not availa- 
ble in rural areas for rent and, even if availalile, they are not suitable. The 
building of modest, comfortal.ile (piartm-s with local materials for the staff of 
health centres will have an educative v;due in improving the standard of 
housing in rural areas. However, it is not ad visable to waste money on building 
of quarters in towns where aiM'ommodation (*a n be nmted. We tliink that this 
will be possible in most towns with a population of 20,000 and above. 

35. There are certain types of institutions where the patients liave stay 
for long-periods and may be encouraged to live normal lives with a little medical 
care and attention. The patients will be happier if they are allowed to carry 
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on normal vocations and make their own arrangements about food, etc. In 
such cases, cottages with cooking facilities may be preferable. Leper asylums, 
tuberculosis sanatoria, houses for the aged and infirm, etc., may be at leasts 
partly designed on these lines. Mental hospitals may have to provide all kinds 
of accommodation varying from solitary cells to cottages. 

36. The health centres envisaged by the Health Survey and Development 
Committee contemplate a unification of preventive and curative services, a 
clinic and an emergency cottage hospital. They have to accommodate sanitary 
inspectors' offices too. saw a good and cheap l)uilding for a cottage hospital 
at the manganese mines at Kandri near Nagpur. A few good type designs should 
be prepared and followed in provinces. While we deprecate expenditure on 
architectural flourishes and are strongly in bivour of simple, elegant utility 
structures, using thin internal walls and partitions, we are also emphatically 
against the construction of structures which will last only two or three years 
and which will require heavy expenditure every year on maintenance. Pro- 
posals for health centres and hospitals with thatched roofs and mud walls have 
to be examined critically from this point of view. Provincial Governments 
are not planning these buildings to tide over aai emergency which will come 
to an end, siicdi as war. They are planning for })ermarient service. We have 
heard of such plans for tcvniporary l)uihlings and desire to caution against them. 

37. Those who build uiedival and liealtl) buildings will find it profitable to 
study the excellent typ^^ desigvis givtui in the [lernpiilet (aititl(‘d Khaiieots of the 
General Hospital r. |nint(‘d l>y the IfiiitiHl States Publics Health Service, 
Hos|)itals Ibicilitit^s Seetion, from H( dSPITALS for May 1910, [ind adu{)t them 
to our loea.1 resomxMS and ne<‘d,s. 


CHAPTER XV 

SOME ASPECTS OF ENVIRONMENTAL HYGIENE NOT COVERED 
IN PREVIOUS CHAPTERS 

Wo will attempt to cover in this chapter a few items of Environmental 
Hygiene not already dealt with. 

A. Prisons 

2. We feel a little hesitation in nuiking recommondatioiis about prisons : 
We have no inside knowledge or experience of them. However, we have 
prepared the report of the Bihar Jail Reforms Committee (1948) and got a 
glimpse of environmental problems pertaining to prison life. 

3. We accept the proposition that imprisonment is intended as a punish- 
Ijient and its deterrent value may be lost if the prison environment is brought 
up to the standards of the free environment. Even then, there should be no 
hazards to health or revolting conditions. 

4. We understand that there is a standard for floor space which differs 
according to the healthiness or otherwise of the district in which the prison is 
situated. For instance, the Bihar Jail Reforms Committee considers that there 
should be an irreducible provision of 45 square feet per head in the jails situated 
in healthy districts and 60 quare feet in unhealthy districts. 
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5. We do not understand how such a proposal can be put forward. The 
healthiness of the district has little to do with the fixing of floor space which is 
designed to reduce ciiances of drojilet infection from one person to another. 
We would rec(>mmend the universal adoption of tlie standard of floor space 
that is ap})licable to free individuals. There is an argi; merit in favour of a 
slightly higher standard, because prisoners can be assi med to have a lower 
standard of personal hygiene or liiglier body odours on account of reduced 
ventilation and washing and dressing facilities. Against that we have to take 
note of the fact that the health of prisoners receives more medical attention than 
the health of free men. The minimum standard of floor space recommended by 
the League of Nations was 50 sipiare feet per head. We also recommend a 
minimum of 50 square fe(‘t of floor s]>ace jier prisoner in the w ards wLere he 
sleeps, with at least six feet from centre to centre of bed. 

6. We also recommend that sanitary latrines should be built in adequate 
numbers in prisons. We do not know" how far s()me of the gruesome accounts 
of prison life are true ; but w(‘ have read that prisoners in solitary confiniunent 
have sometimes to defa(*,cate, urinate, eat and sleep in the same cell. If true, 
this state of affairs should be rectified at onc^e. If jail discipline requires that 
prisoners in solitary confinement should not leave their cells, a water closet or 
other type of facility in which the excreta will not remain exposed should be 
built. 

7. W^e endorse tlie reccimmendatjon of the llihar Jail Itofoims Committeo 
that prisoners should be provided with a shelter wliile taking tlieir food. The 
prison kitchens should be designed to facilitate the preparation of food undor 
hygiene conditions and the washing and disinfection of untensils with hot w^ater. 

8. We have no idea of the adequacy of water supply or of bathing facilities 
in prisons. 

B, Disposal of the dead 


9. We understand that pec.f.li^ in the rural areas of Orissa throw the 
corpses of persons who have died of cholera, smallpox, etc. on river beds. 
This is an Ajectionable practice. We recommend that legislation should be 
undertaken to prohibit this. There may he some opposition on the ground of 
custom, but Government should not allow a dangerous offence against public 
health to go on out of deference to a foolish custom. Like other measures 
of social reform, the enactment of a law, prohibiting the throwing of corpse, 
into rivers may remain inoperative for the first few pars but we have no 
doubt that it will become effective later. The village officials shou d be cm 
powered to incur expense of public money in cremating such unclaimed 
corpses if found in river beds. 

10. It is desirable to build a small room or shed in cremation grounds and 
burial grounds for registration of cause of death, cvm m small tovms. 

] 1 We rccomnu'iid the coiistniction of waiting sheds and bathing ghats, 
... 1 I, .fnr men 'iral women in the cremation grounds 

provided in these bathing enclosures, if available. 


MOMKofHealth. 
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12. We recomm iiid the construction of gas or electrical crematoria in large 
.cities. 

C. Barber shops and saloons 

15. These are potential sources of transmission of skin and other diseases. 
It is necoasary to exercise strict control over their operation. 

14. There should be a suitalile provision for the disinfection of razors, 
brushes, scissors, clippers, etc., by heat or in hot water. 

15. The chairs, etc., in the barber shops should be sprayed with D.D.T. 
or otherwise disinfected at least once in every two months. 

16. The shavings, hairs, etc., should not be dumped in public parks and 
.itreets. They should be disposed of withut flying about. Shaving on street 
pavements should be prohibited everywhere, except in fairs, melas and places 
of pilgrimage where such prohibition may be impractical though necessary. 

17. The use of the same towel for more than one person is unhygiejiic. 
However, we realise that it will be difficult to raise the standard of hygiene 
in barber shops and saloons by making rules alone. The standard of hygiene 
will be what the patrons demand, no more and no less. Like municipal bye- 
laws about cattlesheds, by-laws about barber shops will also remain a dead 
fetter. 

D. Dhoby ghats 

18. We have noticed that clothes are washed by dhobies in very dirty 
wati^r and even in sullage drains. The ironing may be imperfect and there 
are many chances of infections being transmitted by such a dangerous practice. 

19. We recommnid that municipalities with a population of over 50,000 
should build model dhobi-khana ; with a supply of clean water and should 
prohibit public laundering at places other than tliese. The model municipal 
laundrie.s should Ixi designed to boil the clothes in a pot over an oven, wash 
.ihe^ in clea n water and iron them. Each launderer should be registered and 
should be given a place on rent. 

20. The disposal of the waste from laundries is a problem to be faced and 
solved. The recommendation applicable to other industrial wastes are 
mpplicahle here also. 

E. Disinfection stations 

21. Municipal disinfection stations should be built in all cities for disinfec- 
tion of clothing, bedding, etc. These are necessary for control over the spread Of 
infection in epidemics. In the case of adjacent municipalities, a common sta- 
tion will do. 

22. Such stations are necessary in all major ports and in all large infec- 
tious diseases hospitals and in quarantine stations. 

23. The principles of design of such station are well-known. There 
ghould be no chance of short-circuiting the infected end of the station witl^ fte 
disinfected end. Materials should be in circulation. Different kinds of dis- 
infectors should be used for different materials. 
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F. Plumbing 

24. The hazards to public health on account of contaminatio i of public 
water supplies by faulty plumbing are well-known. The trade of plumbing 
should be licensed and the professional training of plumbers should b ' organised 
on a sound basis. 


25. The plumbing regulation.s in our m micipalities are som -wliat obsolete 
They require revision in the light of m )d'wn practice.s. For instance the 
plumbing bye-laws of many cities disallow the placing of soil pipes inside a 
house and the carrying of excreta and wast 3 in one pipe/although such pra -ticos 
are allowed in the West. Till they are revised, the bye-laws sliould be aoplied 
with discretion. ^ 


26. On the other hand, the inter-connection of private and public water 
supplies and the provision of submersible inlets to open cisterns of wato, 
etc., are not only tolerated but oven carried out by some municipalities. 

27. The testing of the plumbing of a house by the Smoke test 
etc., is rarely, if ever, carried out in the municipalities. 

. 28. For all these reasons, plumbing rules in our country have to be moder- 

nised and enforced more rigorously. 


CHAPTER XVI 

CONSTRUCTIONAL MATERIALS 

Wc have hitherto considered environmental hygiene in various aspec^ts 
and made certain recomm ‘ndations involving a inod<‘st short ttnun |)lan of 
construction or improvement, a long-term objectivt', optimum and min'mum 
technical standards and administrative m^^asures that may be adopted to work 
up to these standards and carry out the plan. 

2. The implementation of the plan of construction will depend on the 
availability of materials, men and money. Acute shortage of materials is 
now the most serious handicap. The production in the country is insufficient 
for our requirements even if conditions had remained as they were before to 
war. That production is now shared for many projects. We cannot look for 
relief to imports from other countries, as we have been consuming our reserve 
of foreign exchange rapidly on imported food and have to cut down other im- 
ports to the barest minimum. Further, few countries other than the U. A, 
have sufficient production capacity to leave a surplus over their domestic re- 
quirements. We have very limited dollar resources to pay for imports from 
the U. S. A. and the devaluation of the rupee in terms of the dollar has made 
it all the more necessary to cut down such imports. All these factors tend to 
inflate the prices of constructi^al materials which are in such short supply. 

3. Therefore, the first step that Government should take for the imple- 
mentation of our plans is to review the production of constructional materials 
against our requirements and to adjust industrial policy with a view to increas- 
ing production of essential materials for attaining a measure of national self- 
sufficiency. Existing production should be controlled and allocated more 
equitably with due recognition of the extreme urgency of some of our plans to: 
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housing, V ater supply, malaria control, etc., and at the same time plans should be 
vigorously jmph merited for setting up new factori( s to attain the targets of 
production by private enterprise with or without State aid and by State en- 
terprise within three years. The urgency of our plans is such that they will not 
admit of longer delay. 

4. The available foreign exchange resources of Government should be 
conserved for importing the capital equij m.mt required for setting up these 
factories and for importing those articles that cannot be produced in India. 

5. We will now proceed to detail our requirements. 

Bricks 

6. We have planned for a very modest programme of construction of 
about 560, 000 houses (or family units) per annum, for a period of five years, 
mostly in urban areas. The minimum house with 250 square feet of floor 
area will require at least 12,000 standard bricks 2-3/4 incli thick. 

7. It may be that in some parts of the country bricks are not used and 
other materials (such as stone, bamboo and mud, hollow cement blocks or 
prefabs) are used. However, all houses are not of the minimum size. Further 
trere are industrial and other projects going on. We will not be far wrong in 
estimating our requirements of bricks at 6,800 to 10,000 millions per annum 
(valued at about Es. 30 to Rs. 40 crores at present-day prices). We have no 
idea of the quantities produced now. This is a most important industry, in 
which production can be increased and cost of production can be reduced by 
using machines for moulding and by integration or combine of very small 
manufacturies. 

Coal 


8. Another important point is that about two million tons of slack coal 
are necessary for manufacture of 10,000 million bricks. It is essential to reserve 
at least this quantity for brick -making out of the total annual production of 
about 30 million tons of coal in Irdia. 


9. The quota of slack coal reserved for brick-making should be allocated 
to the dilTerent provinces approximately as indicated in sub-section I) of Chap- 
ter III, whidi is reproduced below for convenience. 

/o 


West Bengal 


« ♦ 

21-0 

Madras 


• • 

11-0 

Bombay 



14-0 

Assam 



1-6 

Orissa 

. .. 


1-0 

Central Provinces 



4-0 

Bihar 



4-5 

United Provinces 
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Delhi ^ . . 



6-0 

East Punjab 



11-0 

Mysore State 


• * 

3-5 

H}'derabad State 



3-6 

Other Staes 


• • 

4-0 


Total 


• • 


1000 
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Lime 

10. On a basis of computation similar to that for bricks, tlie lime required 
is about three tons per house or about 1*7 million tons per aruiumfor housing 
alone, apart from other requirements. We have not been able to get any figures 
about lime production in the country, but we know of many places where lime 
is more expensive than cement . W e recommend the following targets of annua 1 
production, namely about 3*5 to 4 million tons of lime-stone to be quarried 
including the requirements of the cement industry, dams, etc., bleaching powder 

♦ etc., and about 1 -7 million tons of lime to be produced for building purposes. 

The coal required for burning this quantity of lime should also be reserve 1, in 
addition to the quantity required for brick-making. 

Cement 

11. The mid- mi le d hou;.o, liiv'ng only .150 s",uare fiet of f>oor space, 
will require at least 16 bags of cement. The])refabs of Dr. Koenig 1) ‘rgor, 
Director of Housing, Ministry of Health, New Delhi, require 25 bags of cem mt, 
vide Journal of the Institution of Engineers (ludiab Volum 20, No. 4, June 
1949 (pages 94-97). Cement block construction, staJ)ilised soil construction, 
etc., involve the use of 35 to 45 l);igs of cc.m uit per house of 250 square feet. 
We will not be far wrong in assuming that on an averag(‘. al)out 30 bags or 1| 
tons of cem uit will be consumxl per house of the lowest type, over ai.ul above 
the lime or m id that miy be used. 

12. To implement a programm'‘. of construction of 560.000 mwv houses 
per annum we need 1-12 to 1*5 million tons of cern'nt prrr annum and to 
build water-wa)rks, sewage-works, a few municipal works, et"., we require 
an additional 50,000 to 75,000 tons of cement pm* annum, a.|)art from the re- 
quirem nits of industrial, power, irrlgatMun, bridge and road ]>rojects. 

13. We do not know w hat tlie requirements of those are. Wv^ w'll hai^ard 
a guess that the projects actually in hand wall consum > about 0 • 8 to 1 milli >n 
tons of cement per annum. The present production of exune it is only 1*4 
to 1 * 5 million tons per annum although the installed capacity is said to lie 2*115 
million tons. We recommend that steps should be taken imm ‘diately to raise 
the production of cement in exist/ing factories to at least two million tons, and 
that additional factories -should he built for su[)ply of about 500,003 tons of 
cement per annum for irrigation projects. 8o long as the prodiudaon is only 
below 1*5 million tons per annum, at least 25% of the production should be 
allotted for housing construction and 5% for other public healtli engineering 
works, such as water supplies, sewerage, markets, etc. When the production 

^ increases, the allocation should be increased to 1*2 million tons por annum. 

Import of foreign cem uit may bo resorted to for urg(uit needs ; Init, its 
price today varying from Tls, 125 to Ks. 150 per ton, it is not likely to faci- 
litate quicker implementation of plans. 

14. If the cement industry is to attain its full production capacity of 2 • 1 15 
million tons, it will have to be allotted at least 600,000 tons of coal per annum 
distributed 'pro rata according to the output of the factory. Thus, supply and 
transport of at least three million tons of coal will have to be assured for brick 
making, lime burning and cement production to afford relief in housing, etc., 
as suggested by us. 
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Iron and Steel 

15 Tlie aiiunint of wrouj-lit iron and mild steel required for a house may 
vary within WKio, limits. Reinforcement may be cut down to the very 
minimum ; but steel has to be used where it is cheaper than wood for the same 
structural strength and for windows, etc., for security. It has also to be used 
or door and vvindow fittings. In these circumstances the quantity of iron 
and steel may be estimated at about 2^ lbs. per square feet of floor space, or 
about o cwts. per house, lo build 560,000 houses per annum according 
to our plan, the production and allotment of small round bars 
square bars, flats corrugated and plain black and galvanised 

of 1040 f " ^ for second and third quarters 

r, tlie following extract from the statement 

Vol II ^ Ministry of Industry and Supply quarterly bulletin. 


( 0/ornme.nt sponsored housing schemes 

Kefugoe housing 

Provinces 

States 


Allotment Allotment 
for period for period 
n/49 lJJ/49 

Pons Tons 

J ,500 3,338 

4,015 4,000 

12,701 12,785 

3,160 3,595 


Even assuming that 60% of the allotment to provinces and states is used in 
n*anT^’ ^ ^ 55,000 tons per annum is available to meet housing de- 

that ^J;it?“ P’-o'luction in India i ■, about 850,000 tons. We recognise 

that lailways, industries and projects require the bulk of the steel ■ We do 

least '"'r would emphasise that at 

^ ast 140,000 tons of steel should be exclusively allotted for public needs of 

housing, excluding the needs of factories, water works, sewage works, etc. 

f,„u. ^ if metal windows are’ manu- 

facti red to any appreciable extent to reduce cost. Already we find that steel 

ti'mTer*' Muwden furniture on account of the high price of 

t mber. If a considerable portion of the 140.000 tons of steel is diverted for 
sfeel furniture, it will not be pos,sible to build houses. We do not however 
suggest that making of steel furniture or steel windows should be discouraged! 

tion !?■ ir s" to step up produc- 

- tJ>e 

1 these reasons, w'e recommend the very early implementation of 

iron and steel by one million ton per annum. 


Doors an4 Windows 

21. iVs we have suggested earlier, there is room ior considerable reduction 
in the cost of doors and windows by standardisation and mass prodiictioBL 
Our short-term plans wall require about 14 million square h et of windows and 
about 20 million square^, feet of doors per annum. This is an industry of very 
considerable size, in which there is plenty of room for small and largo (uiterprise 
and for the improvements indicated above. The inanufardure of steel windows 
may also be encouraged. 

Timber, tiles and other roofing Materials 

22. We are not in a position to give any idea of tlie quantity r(ajuired or 
the quantity that is produecMl in the country. Tlu* cost of good ^piahty teak 
is prohibitive. HoAvevcr, other varhd^ies of timl)er can Ix' used and we do not 
think there wall be any special difliculties about iiicr(*asiug the jiroduction of 
those materiats to requirements. 

Cast iron pipes 

23. In the chapter on water supplies (( 'haplcj- V. paras 48-52) we have in- 
dicated the very serious shortage of cast-iron |)i|)(‘ '. The foundry capacity 
in the country is quite insuthcient. The |)roduction of cast-iron pip(‘s in India 
is only of the order of 24,000 tons |)er aimum, out of a total of 272,454 tons of 
iron castings. We make no apology for repeating our recommendation that now 
pipe foundries should be installed as early as possible and that the prudi ction 
of cast-iron pipes and specials alone should be raised to 150,000 tons per 
annum. Otherwise, all water-supply schemes wall liave to be shelved indefinite- 

ly- 

Galvanised iron and wrought-iron pipes 

24. These are not produced at all in India. 

25. These are required for rural and urban water su[)} li(s, for tube-weHa 
for making and repairing boilers, for gas supply and for many otiier purposes 
in industry. We consider it a matter of extreme urgency to establish tuba 
mills in India to produce about 20,000 tons per annum. This quantity can be 
consumed easily in the country. The price of these pipes is now 300 of pre- 
war prices and reached tlie fantastic, ligure of ovea* l,000To during th(‘ war. 

We a^’so recommend the e.<-tF» hi ish merit of a f; ctory fir tuning out 
steel pipes to the extent of about 20, COO U:m a year. Su( h | ipcs v ill be/equir- 
ed for the larger projects and will be easi( r ai d cheap* r to transpr rt than c^asth 
iron pipes, 

C* rair'es 

27. The production of stone-w are j i|:es in India is only of the order of 
14,0C0 tons per annum, while we will require at least 30,000 tons to errr} o>ut 
the plan for extending sewerage to cities w'ith a popiibition. of over 100, (MM) 
and to permanent pilgrim centres and lor (‘om})let ing the sewerage in partially 
towns. New factories should therefore be estaiblished at tw^o or three 
places. Allowing for the need for sanitary fittings, the capacity of factorie® 
for producing ceramics should be stepped up from the present figure of 23,000 
to 60,000 tons. 
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Chlorine 

28 Among chemicals, the need for increasing the production of chlortTie 
is most urgent. It is required for disinfection of water and sewage, for manu- 
facture of D. D. T. and about 1,500 tons for the other puxposos mentioned. 
Hence the production shou'd be stepped up to 3,500 to 4,000 tons per annum 
as early as possible. 

29. The history of the chlorine industry in America reveals an ever-in- 
creasing consumption. It rose from 6,000 tons per annum in 1914 to 485,000 
tons in 1940 and is over a million tons now. If we increase chlorine production 
in India, we have no doubt that we will be able to use all of it. 

Alum 

30. We have also suggested (Chapter V, para. 56) increase of alum pro- 
duction from about 6,000 tons per annum to about 12,000 tons per annum for 
water purification in large supplies. This requires a revision of our require- 
ments of sulphuric acid. 

D. D. T. 

31. We have explained at length (Chapter Xl.ll, paras 2-17) the imperative 
need for establishing a factory to produce at least 3,000 tons of I). D. T. 
per annum to enable the nation to fight rural malaria, plague, etc., and for 
general desinfcstation work without taking any risk attached to ^ dependence 
on outside sources of supply. The production of I). D. 1# requires a proper 
organisation of the supply of the raw materials, viz., chlorine, benzene, sul- 
phuric acid and alcohol. Such an industry should be properly integrated with 
other industries such as cooking, steel making and heavy chemicals. It 
cannot be planned in isolation. 

Other Chemicals 

32. We will also require increase in production of ferrous sulphate, copper 
sulphate, ammonium sulphate or chloride, activated charcoal, zeolite, etc. 
(Chapter V, para. 57). Most of these can be produced as by-products of other 
established indiistri es. 

Planning for production 

33. The increase in production of materials as outlined above is therefore 
a pre-requisite for the implementation of plans drawn up by us. If the rate 
of production is reduced, our plans will have to be spread over a longer period. 

34. The programme outlined by ns can be commenced imme liately after 
making arrangements for more reasonable and liberal allocation of existing 
production for improving environmental hygiene and can be accelerated when 
arrangements for increased production mature in the course of two or three 
years. 

35. We have had the benefit of hearing the sound views of Dr. G. Sankaran 
of. the AlMndia Institute of Hygiene and Public Health, Calcutta, on in- 
tegrated planning of industrial production for nutrition and health. A r eport 
of ids interview is appended (Appendix V). The Central Ministry of Industry 
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and Supply should be asked to integrate the requirements outlined by us 
with others and to take immediate steps to organise production by private, 
pubUc and State enterprise. Specialists in particular fields are likely to lose 
sight of the possibilities of integrated production and consumption, and we 
consider that the right people should be entriis ed with the res])OiisibiIity for 
industrial planning. Having planned, they should be given facilities and made 
to bring the factories into production within three or four years. 

Transport 

36. Lastly there is also the big bottleneck of transport). After travelling 
round the country we were struck by the general inability to get a move on 
with plants and materials. More railway wagons and locorno ives are needed 
urgently to move these materials from the factory to consumer, though the 
position is a great deal better now than it was a year ago. 


CHAPTER XVII 


ORGANISATION AND ADMINISTRATION 


W^e have dealt with the various as])ects of environmental li .’giene in the 
previous chapters and drawn up a plan, for the irnphunent it ion ol wliii h wtt lia.v'e 
suggested a period of three years to })roduce niat 'rials and five }e*ars for con- 
struction. AVe are aware of the fact that recommendations of C oumiti ees 
like ours may not ordinarily be given efiect to 'in toto l)y Government. It is 
possible that only some of our recommendations may be given efh'cl io at first 
and that the period of construction may be |>rolonged on iK'coinit of lac k of 
materials, money or men. It is essential that tln^re slmiild l>e a stiong leelinieal 
organisation, whose special responsibility will be to ensure that tlie rc'com- 
mendations are carried out and which will he constantly a t work to ?nake use o 
every opportunity to im])rove environmcmtal li gien(‘. We regmt io fmd that 
such an organization is loundnow in the (tnit ral (^ocernm i 1 m man / 
of the provinces. At ]>r(‘se,iit, enviionmenta] h)'giene does not , s< ( m t-o >c 
the responsibility of any single departmc'nt. It has lasm cut up m o )i ,s am. 
given to diflFercnt ministries and departments. There is no unitv of purpose 
in the activities of these* de|)artmcnts. Indeed, they work sometnnes at cross 
purposes. There are town jilanners, public works engineers, health otiicers, 
sanitary inspectors, municipal engineers and malariolcppsts, each wot king 
in his groove and criticising the rest, without co-ordination or comm an purpose. 
This is ruinous. 


2. The plans for environmental hygiene that we ha ve de+ailed in the fore- 
going chapters can bo implemented only by engineering^ met loi s ' 

Wards thi pnbhc l.ealth objective. In otlier wor.p they arc the speu^ 
field of the public healtli engineer. The ^ 

objective, but is not well versed in the techniques " "p *^*^^*^ *h'Tisil)ilitiPS 
engineering nature. He is, therefore, unsuitable for 
for environmental hygiene though his criticisms will be 

The pubUc works engineer may be a master of engineering technique but, if he 
is not well informed in the fundamentals of pnbhc health he cannot realise 
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what the objective is and cannot employ h s technique 

how he fails and why he is.oriticieed so bitterly by the medioab health officer. * 
The town planner takes interest in all aspects of civic life, and health js naturally 
subordinated to other objectives. He is inb'rested in tonsport, utihsation ot 
land, etc., withi-ut any special emphasis on health. We do not think that he 
can be entrusted with the responsiliility for environmental hy^'iene. A public 
health engineer is therefore the right person to take charge of environmental 
hygiene. 

3. The main theme of the Health Survey and Development Committee’s 
recommendations is the unification of medical relief and preventive medicine , 
and both are called health services. The first is the means of recovering health, 
and the second the means of iiiiint lining it. 

4. The maintenance of health depends on personal health services, which 
the medical health officer alone is competent to give, and on the impersonal 
health service.s (or environmental hygiene), which the piilihc hea th engineer 
alone is competent to render. Both are essential and both should be organised 
and co-ordinated in every province and at the Centre. 


5. We will now consider the place that the public health engineering de- 
partment should occupy in the general set-up of administrativ-e services in the 
country. Public health is the objective and engineering the technique or 
method of this service. 


0. The Health Survey and Development Committee has suggested that the 
public health engineering department should be organised in the Ministry of 
Health as a Sub-department under the medical administration of health 
services at every level-at the Centre, at provincial headquarters, m districts 
and in their proposed secondary health centres. W e have also heard Inspwtors 
General of Civil Hosiptals, Directors of Health Services and health officers 
say in their interview with us that the public health engineers should be 
placed under them. 

7. We agree with ihe Health Survey and Development Committee that the 
public health engineering department should be in tlie Ministry of Health. 

8. We do not agree, however, with that Committee and with the Directo s 
of Health Serivees, etc., that public health engineering department ih mid be 
only a sub-depai tment under the medical administration of health services. 
While doctors might have had reasons to be dissatisfied with the work oi 
gineirs, we are unable to accept this proposal. We a re for co-ordination, but 
not for subordination at any level. Subordination is likely to lead only to perpe- 
tual friction and frustration. If the pre spects of the public heaffih engineer are 
decided on the basis of his subordination to the medical health officer and not on 

the emoluments of other engineers of comparal le professional attainments 

he is hound to become an unhappy and inefficient public servant. Iittegration 
of personal and impersonal health services should not be carried to the extent 
of subordinating one to the other. The medical and engineering profeisions 
concerned in the promotion cf public health should work as equals in co-ordina- 
tion as a team with genuine respect for each other. Subordination wul ki 1 
that fespect. 
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9. Noithor co wo advocate the placing of the public health ongineoring 
department in a position subordinate to the Chief Engineer for Public Works 
or Irrigation, because in that caste the health objective is likely to be lost sight 
of. Even though both are engineers, the administrative superior gonerally 
has his way without regiird to the considered expert views of liis subordinate 
He is enabled to do so in view of his higher position and emoluments. This 
is detrimental to public h terost. The Chief Engmeers whom we int.orviewed 
have themselves suggested that public health engineering may be formed into 
an independent department like irrigation, highways, electricity, etc. 

10. We do not advocate the placing of the public health engineering depart- 
ment in the Ministry of Local Self Government, altiiougli a. g( od dtuil of the 
work of that de|)artmont may Ix^ ciirried out in municipalities a-nd ]oca,l bodies. 
If there is a si'parate MiTiistry f>f Health, it will gi^^e greater f^iuphasis t.) Ixailth 
p. obleu s and environmental liygiiuu' i'-' likely to nv^ave betOa- attojitimi ami 
better co-oT'dination with other health sorvicos l)y l>cing [)]a(*ed midei tliat 
Ministry. 

11. Th(3 responsibility for design, execution and niaintonaiice of works 
has been the t adition of the civil engimvjring prrofessiou in India in all other 
fields and wo recommend that the same })rxieduro should l)e followed in resjxtct 
of water raip}:)lies, ur})an and rural, in res.jxM't of s^^wtuage and sewage dis{X»sal 
and in rospoct of collection and disposal < f refuse and ex(‘reta under the 
direction of a compotent public health engineer. TIui medieval liealtli officer 
will belong to the same Ministry and liis a(l\'ice and helpful criticism will te 
availal)lo but he should n<>t be saddled witli the K^sponsibility for perronnirig 
functions for which a public health engineer is more suited. 

12. It will not bo possible to attract capable engineers to public health 
engineering if the highest pest open to them in the Ministry of Health is oidy 
that of a Deputy Director, while in other fields o( e: giiw ring they c: u become 
the heads of their departments. No one has sugge»'tod that the Chief 
Engineer for Irrigation should be placed under the J)iroctor :>f Agriculture, 
though irrigation is meant only to promote jigriciiltaro. There are prece- 
dents for more than one departmont being placed under the same Ministry 
and being ec-ordinated through the Secretary to Govermnent. Thus Highwa^^ 
Irrigation and buildings are separate department''’ with their (Jiiicf Enr 
gineers, the Secretary to the same Ministry co-on'inating tludr activities smooth- 
ly and effectively in certain provinces like Madras. The Irrigation Chief 
Engineer is unde^r the Ministry of Agriculture in Ceylon not under the 
Director of Agriculture. In the Central Governmout, the Ministry of Works, 
Minos and PowT^r has got a Chief Inspector oi Mines Chief Itngineer for 
Irrigation, a Chief Engineer for Buildings and a ( hairman, Central 
Technical Power Board, all holding equal positions ; their activ .ies are 
co-ordineted through the Secretary to the Ministry. 

13. Wo recommend that public health enginoering should from a sey>arate 
self-sufficient organisation in the Ministry of Health both at the ( entre and 
in the provinces, like the medical liealth organisatiion, Ivut not urider it 
maintaining the closest co-ordination with it at all levels, but no subordination 

any lovel. 
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14. We recommend that, at the centre, Government should have per- 
manent planning organisation to co-ordinate all departmental ^ans at Secre a- 
“at level on the basis of the advice of their technical experts. 
are sulnnitted to the Standing Finance Comnuttee. the approval ami recom- 
mendartor. of experts should be obtained. This should be a «“ary ^nd- 
tion for the Standing Finance Committee to approve a schtmt of expenditure. 

In order to give expert advice on proposals pertaining to environmental 
hygiene, we recommend the creation cf a po.st of (imsultmg Public ca- 
Siiieor in the Miiii.stry of Health at the Centre. He wi 1 not have executive 
functions and should be attache-1 to the Ministry of Health m the 
as the Educational Adviser is attached to tbe Ministry of 

various advisers are attached to the Ministry of Agriculture “S 

duty to see that the pro])o:!als are technically sonml, feasible and necc.,.. y 
and after the, grant is made, to ensure that it will Vie spent lor the purpose for 
which it was trivini. He should also sec that factories are luiib to ensure supply 
cf materials for works of environmental hygieru. He should take up such 
proposals with the Ministry cf Industry and supply and see that his plans are 
incorporated as part and parcel of their plans or he should arrange for the 
Ministry of Health itself to take the new ssary action m the matter. He should 
also ensure the attainment <f certain standard.s in housing, water supply, 
disposal of excreta, ttc., in all works for which the Central CTOVcrament may 
contribute a portion of the co:-.t, and to promote the imploniemation of the 
plans wo have sot for^h. 

15. It will be tlie sole ir.terest of tbe Con ailting Public Health Engineer 
to promote environmental hygiene throughout India, to contact, advise and 
influence provincial public l.ealtb ongin e"s, to serve on C ommittees wiGi 
other engineers in the Railway Board, the Ministry cf Labour the Centra 
Waterpower, Trrigat.ion and Navigation C’oniinission and other departme , 
and to romiml them of public health recpiiremci.ts so that they may not be 
lest sight of in ongit.eering iirojects. He will lie expected to consult other 
experts in their respective fields -perhaps a panel of consulting ongmeors 
— whci very important decisions have to bo taken on any proi ^'t. He will also 
collect ami exchange t-ecbnical information on public health engmeeung and 
promote lecearcb on problems in this field. 

16. In tlie Tirovinces, there should be a Chief Public Health Engineer in 
. the Ministry of Health. He will have both advisory and executive functions 
in all aspects of environm mtal hygiem . He should have his headquartere 
staff for design, investigation, research, etc., and hns executive field statt 
for constructions and inspoctiont. It is difficult for us to say how many circ e 
engineers lie should have, as this depends on the volume of work. In tte 
beginning, we think a circle engineer for throe or four districts and a district 
engineer f ir each district should bo sufficient. It i. essential tha,t public heal “ 
circle engineers should be spocially trained and that promotiom from the 
grade of district engineers should be made only after they quahty as public 
health oiigineors. 

17. We understand that in certain provinces in India the public health 
engineering departmejjt undertakes schemes for electrification of towns also. 
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While granting that electrification has somotime.s prove 1 liolpful in angmenting 
local revenues and in preparing tin ground for introduction of piped water 
supply and sewerage, wo are of oj)inion that, in future, jiublic healtli engineers 
should leave electrical ur dertakings to departiiHUitH tliat mi\x \x. set up for 
that specific j)urp( se and concentrate on works more direc tly relat (f to y)ublic 
health. On the other hand, we understand that in eco’talj. ether ])i'ovii,cos 
there is a staff of building ins])ectGrs and town-plaiirving a-'idi’-tai ts working in 
municipalities independently of inunicipal eiigineers and tlie pii}>lic health 
engineers of the province. Such splitting cf public health (uigiueca-ing functions 
is also undesirable. 

18. The district engineers and circle engineers may 1)0 toclmical advksers 
in public health engineering to rural pancliayats and take all nec er.sary steeps 
to ensure that the hygiene c f the environn^ont is irnprovcxl in the l)e,st [icssible 
m.anner with their available rescurces wherever panchayats show interest in 
such work. 

19. We recommend that the closest co-ordination should bo niaiiffained 
between the public engineering staff and the medical health staff, {fit<r alia, 
in the control of spidemice, in the manageiriei»t of fairs and festivals large 
control operations in lespect of diseases like malaria, plague, cholera, cd,c. 

20. The emoluments of the staff of the public health engine oring depart- 
ment that wc envisage should be comparable with, and never ks^^s than those cf 
their counterparts in the public works and other engineering def)artinents. 
The Chief Public Health Engineer should rank in pay and status as a Chief 
Engineer of any other Department, circle ongir.e(us should rank at least as 
executive engineers in small provinces and as siiperintouding onginoorsin largo 
provinces, and so on. The initial salaries for public health Engineers and 
Health Officers and other technical men sliould be fixed at leas^ fVur or five 
stages above the initial pay in the scales for cerresponding admirustrrdive pests, 
when rational and unified scale of salaries is ado|)ted, in rccognii irn <>f tlie fact 
that they have to spend at least four to five years in speciah'sed traini?ig. 
Good men cannot be attracted to careers in public health engiiieoring if they 
find that their prospects would bo better if they j(>ined tha.t Public- Works 
Department, Irrigation Department, Railways, etc., without lijuiiig to 
acquire post-graduate qualification or to specialise in public hoalth o iTieering. 
The ambitions of many public health engineers occupying key yxrsi <*iis have 
been frustrated and they are working in unap)preciative atrnospleireB. 
would not command their calling to young men under tlie conditioiis ])re vailing 
now. Wo, therefore, urge that Government should do justice to tliein and pay 
them at lea^t as well as their counterparts in other engineering depart- 
ments. 

21. In this connection, we understand that a proposal is under considora- 
tion to recniit a public liealtli etigineor in tho Central M inistiy oi Health 
on the Btatus of an Executive Engineer. This is al)Siird. Tln^ dutios (n this 
officer have been detailed in paras 1 4 and 15 above. He should have a .status m 
his profession and in the administrative set up, exporioncc! and capacity 
leadership, which will enable him to mould tho pattern of development in 
environmental hygiene in the whole country ; to discuss professional problema 
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with other civil Engineers, heads of departments and Secretaries to Govern- 
ment ; and to influtnicc poli(!y. We cannot understand how a first-rate man 
can be attracted to such a third-rate post. If a third-rate man IB a^)p :)intod 
we cannot nee how he car. discharge first-rate functions. 

22. We have considered a suggestion that the public health engineering 
fiorvice should be ( rganised as a social service and that the staff shoidd be pro- 
vided with fre(i quarters and other amenities and a subsistence allowance 
which is lower in cash value than the market value cf o vgineers in other depart- 
mente. In our opinion, h is impractical and idealistic to organise a service 
on this basis. All opeople are not capable cf self-sacrifice, and altruiNm 
of that order. There is the danger that a few of the men who are so recruited 
may fall short of ideals and demoralise the whole service. Further, we cannot 
understand the grounds on which the country can demand sacrifice of emolu- 
ments from a particular class of public servants alone, leaving others untouched. 
There is also another objection to juch a proposal. The grant of a definite 
pay to an officer is a limited liability which can be discharged by Governnient. 
Ktit the so-called free privileges bke housing or free education for the children 
of the public health engineer, etc., are unlimited liabilities, the full implication 
of which cannot be foreseen. Unless all services are organised on a socialistic 
basis, it would he invidious to choose public health engineers alone for this 
special treatment, weather it is censidered a privilege or a penalisation. 

23. Wo have recommended elsewhere (Chap. V, para. 66) the provincia- 
hsatiori of iTiiinicipal engineer’s. W^'e consider this an urgent necessity. 
The bulk of th(.‘. work of a municipal engineer is environmental hygiene. He 
has to maintain the water sup})ly, the drainage system and the sewage 
disposal plant. lie lias to build markets. He examines liuilding applications, 
etc., except in some very large cities. It is true that he has to maintain 
roads, etc., but this is comparatively minor function in the smaller 
niunicipali+it s. A competent public health engineer in a municipality 
can, as we have suggested elsewhere (Cliap. VI, para. 89), take charge of 
public cleansing, control of the construction of restaurants, theatres, etc., and 
relieve the health officer for personal health services for which he is trained. 
We recommend that the Chief Public Health Engineer should assign members 
of hif^ department as muiAicipal engineers, just as the Director of Health 
Services assigns health officers municipalities. This will result in better 
efficiency and better technical control ever the municipal engineers. Th:s 
arrangement will encourage them to be pregrossive in their professional kno w- 
ledge and outlook and to deserve promotion to senior posts. They will also 
benefit by transfers which will give them a variety of experience. The sanitary 
inspector can continue to work under the health officer and refer important 
questions on environmental hygiene to the mimicipal public health engineer. 

24. Municipal engineers and district circle engineers should also be enabled 
to interchange places now and then, so that they may develop a wide outlook 
and be enriched by a variety of experience. 

25 . When a municipal engineer is posted to a muracipality by the Chief 
Public Engineer, he should be under the administrative control of the exe- 
•utive officer of the municipality though he will also have the right to express 
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p'lr^T Z nue.tion,s to t!.o C’l.iof 

Public Iloalta Engine JT- wlntnever he considers it necessary. His enioliunents 

should depend on his status in the provincial cadre, and not on the muruciniili- 

L ProZial r " t'> pay a fixed contrilnition to 

tno X rovincidl GovciiiTncnt towurcls hi»^ cnioluiiionts. 

26. It is also necessary to provincialise the water-works operatd rs and 
sewage works operators, to place them under the Chief Public Health J^hnnned r 
and to give them a chance of transfer or promotion, so that they ina v (h^'nloi) a 
width ot outlook and depth of technical competence not confinerl to tho imme- 
diate requirements of the works they are looking after. However we wouhi 
advise that these operators, wliethor laboratory men or engineers et(c, should 
not he transferred so frequently from one station to another that they canrnt 
develop sufficient interer>t in tho peculiar feature.; of any one plant. 


27. If practising public health engineers, town planners, consulting en- 
gineers, etc., are ready tc,* undertake the iuveat:gati< n, design or execution of 
any work, they should bo encouraged to do so, subject to scrutiny and a|)proval 
by the Chief Public Health Enginoer of a province or the (V>nsidting Public 
Health Engineer at tho Centre. Tbi i will relieve tin public ],(M]th e iginf‘erir)g 
department of the ne cessary of having to do ovorytiiing thomscl/es and will 
also onoourage the devolopmeiit of the profession on tlic right lintc 


28. A comprehensive Public Health Act should be passed in everv province, 
incorporating the technical standards and embracing all tho pliasn; of (uiviron- 
mental hygiene that we have covered in the previous chapters. 


29. Wo also recommend the enactment of necessary legislath^u to ens’ire 
that municipalities, unions and panchayats perform certain (dementary 
functions of environmental hygiene (such as the regulation of building act’ vh,i6S 
the provision and maintenance of water supply, public cleaning and co!:8*u'van- 
cy, disposal of excreta, and the sanitation of food e staid iidiments, dairies, 
etc.) to standards prescribed by the Ministry of Health and that, wiie;. t!icy 
fail to do 80^ the Ministry is empowered to undertake fortli with the necf'SJ’ary 
improvements at the cost of the local body concerned. 

30. Hovtcver, we are aware that ipany local bodies cannot afford to dis- 
charge theae elementary functioixS statisfoctorily with their present revenues. 
A revenue of Rs. 13/- per capita per annum will be necessary to maintain 
water supply, sewtage system, collection and disposal of refine, roads and 
lighting, to render personal health services including mosquito control and to 
provide a sinking fund for amortization in 30 years of a capital outlay of Rs. 
100/- per capital on municipal works. The actual revenues of many local 
bodies are only Rs. 3/- per capita. It is beyond our province to go into the 
question of their finarjces, but we have felt that an authoritative enquiry to find 
out practical wa 3 rs and means of augmenting these revenues is necessary so 
that local bodies inay be able to discharge their functions efficiently. We are 
glad to note that the Central Ministry of Health has recently set up a Committee 
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(i.e., the Local Finance Enquiry Committee) with the following terms of refer- 

ence : — 

“ To enquire into the question of the finances of local hodies and to 
make recommendations for the improvement of local finance and 
for that purpose — 

(!) to examine whether the existing « sources are adequate for the 

nerformanw of the functions assigned to the local bodies and 
consider whether and, if so, what further sources of revenues 
should bo provided ; 

(2) to examine the methods of government assistance to local bodies 

and 

(3) to examine, the existing machinery and methods of (? ) assessment 

and {ii) collection of taxes. 

We hope that the recommendation? of that Committee will receive due 
consideration by Govornmei.t. Unless the finances of local bodies are increas- 
ed, they cannot improve environmental hygiene. 


CHAPTER XVIII 

TRAINING OF PERSONNEL 


The public health engineering service that has been proposed in the last 
chapter can be an effective instiument for rendering service and can produce 
results if qualified personnel is appointed at least to the senior posts H. nee. the 
organisation of training is of the utmost importance. However, the utilisation 
of trained personnel should not lag behind training. If it does, there will be 
wastage of talent, frustration and discredit to the coiirses of traming. 

2 In the training of personnel for responsible positions in pi^lic health 
engineciing, we wish to emphasise that the training should be both academic 
and practical. What is ingested in the lecture room is digested and assimilated 
only in the field. The value of experience should not be undir-rated. If it is 
combined with academic methods of approach to problems, it is possible to 
develop leadership in the profession. We would therefore uige that, at least m 
the early stages, more opportunities she uld be given to people with matuie 
experience to undergo training than to immature persons who have not jip 
their minds about their future career. We are not suggesting that the latter 
should be ignored, but piefeience should be given to the foimer m availing 
themselves of facilities for training that may be established. We recommend 
that definite percentage of foreign scholarships, etc., should be earmarked for 
public health enginei ring. 


3. We have gone through the proceedings of the All-India^ Council for 
Technical Education (printed as pamphlets of tlie Bureau of Education m 
India) That Council had moie than 5G members. Such a large body with a 
diversity of interests was somewhat at a disadvantage in conside ring the organi- 
sation of technical education. It has passed a series of resolutions and drawn 
up a list of existing facilities for technical education. 





4. This Council consists mostly of potential consumers of technical per- 
sonnel and few producers. I'ko need for public health engineering is so little 
realised by the consumers and tlie demand for it is so little, that we are not 
surprised that it Las not been evt^n mentioned in the CounciFs rticomniendations. 
It has not been included at all in tin? .sc(>])e of ‘‘ l\>chnica] Education We do 
not suggest tliat tln'y consHlered it- '* non-teclmica] education. ” 

t). This Council, eonsisting of representatives of the various Departments of 
the Government of India, the Legislature, Provincial Governments, States, 
Jndtisl.rkss, C<nnmej-ce a.nd Labour, Uni versifies, tlie National Planning Com- 
mittee, Institutions, etc,, has not drawn uj> any syllabus or scheme of txaining for 
public healtli p(‘rsonnel of any cati'gory- not ev(‘n of engineering. It lias gone 
into detail only about tbe (n’gaiusati(»n of courses in (]) Engineering and Metal- 
lurgy, (2) Arc]ritec,ture and Regional Pia, lining, (3) Commerce and Businesa 
Administration, (4) Clumiical Engineering and Chemical Teclniology, (5) 
Textile Technology and (0) Applied Art. 

i). The (k7ntial Goveinment sli<ail(l assume i<‘Sj>onsi}>ility for training 
personiu'] required for im|)roving ejiviionmi'iital h}'gi(m(n I>i{lV ient categories 
of this personnel are : - 

[а) Public HealtI) Engineers. 

(б) Public Ilea hi 1 Engiiiefning subordinates. 

(c) Town Planners. 

(d) Plant Operators. 

(/) Medical Health Officers. 

( f) Saiitit ary Inspeoto rs . 

{g) Sjiecialists in t^ublie- Healt.h Chemistry, Biology, etc. 

{h) Industrial Hygienists. 

The training of liigh-grade ]>ers(>nnel should be the responsibility of the 
Central Government for at least, tvn years to (msure uniformity of standards. 

A. Public Health Engineers 

7. Public health engineers should be basically engineers, with a sound 
theoretical background in engineering. AVe would prefer civil engineers, but in 
India we have many instances of engineers taking a degree in mechaiiical or 
electrical engineering and actually proving to be successful civil engineers. AVe 
will therefore not restrict the field of public health engineering to civil engineers 
only, 

8. The specialised instruction should be divided equally between (1) the 
group of subjects that will give the candidate a background in health and 
disease and (2) the group of subjects involving the special engineering tech- 
nique of public health engineering. The instruction should be betfi 
theoretical and ])iactical. The eandidati* should be encouraged to be 
research minded. Due emphasis sliouki be jilaced on laboratory^ tech- 
niques, experiinentation, taiitli and care in the collection, analysis and 
utilisation of data, and on develojuuent of the methods ol reasoning \t\ prebu-en- 
ce to empiricism. He should be encouraged to think for himself. H(‘ Bhould be 
trained in design, construction and maintenance of works pertaining tn his 
field. 

M684MofHealth. 
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9. The course should be taught by specialists in their subjects as far as 
possible. We do not think that a general lecturer or professor of Civil Engineer- 
ing in an engineering college can teach all aspects of public health engineering 
or an ordinary doctor can teach all aspects of public health in such courses* 
They nxay be able to manage in minor courses. 

10. We consider the course of training organised at tlie All-India Institute 
of Hygiene and Public Health, Calcutta, for the degree of Master of Engineering 
(Public Health) and the syllabus presiuibed therefor suitable for traming of men 
for senior posts. Details of this course Iciiidly furnislied to us by Prof. K. 
Bubralunanyan will be found in Appendix VI. It fulfils tlie conditions we have 
stated above. Engineering subjects ju'e taught by specialist (engineers, medical 
subjects by specialist doelors, (diemislry by specialist chemists, and bacterio- 
logy and biology by specialists in those subjects wlio have^ all dovetailed their 
infitiniction in sequen(‘.e in order to emphasise j)iiblic health objective and to 
convince the studeuit al)oiit t he techniqmvs from their various angle .s. A copy of 
the syllabus for the (eoiirse incliidhig the numlK'r of hours of instrueiion given will 
be found in Appendix VI. These are more or less the same as those recom- 
mended by the Healtli Survey and Development Committee (Appendix 34, pages 
1621-63, of their rep<.)rt). The course lias been modelled somewhat on the 
lines of tle^ Master’s d(‘gree in Sanitar}^ Engineering of 1 lie narvar<i Univer- 
eity but th(‘ special ])r(d)l(Mns of India have been inchnled and all tlie subjects 
that we have covi'ii'd in our iiqMn't ii,re included. Industrial h\'gieiie and 
the disposal of industrial wasti^s lva.vi' eJso lieen incliuhaL 

11. A period of ]>riiclhud traijdng iu works has also been made n compulsory 
pre-requisiie for the award of the degree. We unchu'stand t hat tJier c' are facilities 
for takiiig 3i) stuctmts in tlu' Institute and recommend tlnit these should be 
fully availed of by ihc* Proviiic(\s, Ikulways, muiiicipaliti(\s, (mgineeiing insti- 
tutions and engineering department.s. Wii would repeat that men of mature 
experience are more likely to profit by such training and that such men should be 
deputed by their employers to undergo training. After this training a few 
hand-picked men naxy be given facilities to visit other countries for short periods 
if they are to occupy key positions. It is not necessary to send many raw gra- 
duates to study public health engineering overseas for long periods. 

12. We note, however, that engineers who are not imiversity graduates 
are not eligible to join this course as the Calcutta University will not award 
them the Master of Engineering degree. This is unfortunate. The University 
uxay set a liigh value on a degree, but Government and the Federal Public Ser- 
vice Commission have recognised certain other qualifications as at least equi- 
valent to degrees. For instance, the associate membership of professional 
mstitutions like the Institution of Engineers (India) or the Institution of Civil 
Engineers, London, are considered the halkmark of engineers and are awarded 
only afner the candidate has proved the attainment of a standard of theoretical 
Imowledge equal to that of a degree-holder and, in addition, a standard of 
practical experience that is not demanded of the degree-holder. We, therefore 
recommend that the Government of India should take steps immediately to 
award a diploma in public health engioeering to such candidates when they have 
foocessfully undergone a course equivalent to the Master of Engineering (Public 
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Health) course. The diploma may be awarded on the recommendation of the 
Faculty of the All-India Institute of Hygiene and Public Health, Calcutta. 
The Government diploma should be recognised as being equivalent to the degree 
for recruitment to the services. The need for public health enginf'ers is great 
and we would deprecate the raising of any barriers against those who, though 
not in possession of a degre'e, have proved to be really good engineers and are 
keen to undergo this specialised training. 

13. The Health Burv(‘y and Development CommiitcM* lias n'eoinmeiuied 

^ the institution of similar coixrs(‘s in four or fiv(' other centres in t lie engineering 

colleges in the country. When the demand for pul)li(‘ heah h ('ngiiK'er .s im rinises 
as a result of t.he implenumtation of the })ians that we have outiineri, other 
centres should certainly be ojiened. IVrhaps engineering col](*ges will b<* suit- 
able, but the service of distinguished tea(;h('rs of public liealtth, sanitary cliemiB- 
try, sanitary Inology, siinitary bacteriology, (‘]>idmniol(;gy and stat istics should, 
be ensured. If there are thr(n‘ or four engine(*ring coi](/g('s ii:i a, pro^hjic^'. all of 
them need not have such a course. Wc would advise c.'iution so that mass 
product i')U under ]>oor training f;icilities ma.y b(‘ guardx'd against. 

14. W(‘ have seen the ri'port of tlie yiilcCommittf e of l lie Ihiblit^ Health 
Engincf^ring I^lducntion Conimittce of the Uni\'»:Tf-.it/'/ ut 'Ma.dra;-:, r(’<'<v!'iiri(’iid.ing 
the i.n;.i itul ion of a fouj'-yca.r graxlua4(' (aairse in jjulilic* laeilth engine( ]c>g. Tpe 
syllabus ])ro]iosed for thi.s eeairse has also b^'en studii'd b}' us. It liglitens 
geometri(‘al drawing in the first year ; aliolislies iiia-cdiine de;-;ign and drawing in 
the siuaaui year, <ioe;v a/\va.y with ra-ilwav, ir]'iga.t;ion and Idgliwe v eiMdncering 
and surveying the tliird year in tlie ordinary civil engimaning degrcM- (‘ourse ; 
and inirouduces public health enginef'ring subjects pailh'dly in tlie third and 
fully in the fourth year. Tlie syllabus in public health (‘ngims'ring is almost 
exactly the same as that. d(‘tn,iled in the Health Survey ami Develojiment 
Committee’s report, except that field and laboratory methods <4' control of 
water purification and sewage treatment plants liave been omitted. The time 
devoted to malaria control, rodent control, etc., is redueed. The time allotted 
for field instruction and visits to plants is also apparently less. 

15. Though it may be feasible to introduce public health engineeruig as a 
specialised graduate course, we feel that a pupil wdll assimilate a subject like 
public health egineering better after fully qualifying as a civil engineer so as 
to come to grips with it in practical experience rather than as an under- graduate. 
Many subjects taught in colleges do not txike root in the mind of the pupil til! 

^ they acquire a practical significance for him in his career. 

16. Further, we do not know how quickly our recommendations will be 

^ implemented. If a large number of graduate public hialth engineers are 

produced and they are not absorbed they wull be disqualified from entering the 
ordinary civil engineer’s profession and engaging themselves in road building, 
railways, irrigation works, etc., for which money is being found by Govern- 
ments at all times. This will be a tragedy. We do not, therefore, support 
specialisation in public health engineering at an early stage of the engineering 
degree course. 
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17. We feel that degree course in engineering will be too heavy if 

reduced to three years from four years. The fundainentals themselves are 
enlarging. We are, therefore, not in favour of the recommendation of the 
Madras Water SuT)|>ly an*! Drainage. Dormuitltn* that a s])eeialised three-year 
degrei' coiir!;r in pnhlie engiTiei'ring sliouid be introduce d in which the 

first 18 luontlis will i)(‘ devoted, to civil engima ring and the next 18 mouths to 
])iib!i(‘ health engineering. When the mind is immature and the subject new^ 
the cramming of many subjects in a sliort time will be wrist(‘ful. It wnll not 
prodiuje the man who can shoulder an important responsibility. Hygiene is 
taught ev(‘n in high schools but its siguihcance is rarely well understood at an 
early ag(n 

18. Senior y)ersonjHd in public health engims ring departments and muni- 
cipal engineers in municipalities of oves- 100,000 should be qualified public 
heair-h eiiglrieers as mi iimuedia/i-e. measure. 

19. W<‘ re.citmmend i Ih‘ aiva-rd every ynir for five years of three fellownhips 
er scholeu'ships for study abroad iii puiilie [jeahh (Uigineering. 

B. Public Health engineering sub-ordinates 

Tliere. is a sliort course o{ thias* moutlis’ durat ion fejL)vved by three 
months’ practical training in service for <‘ngim‘ermg subor'diimtes wlio desire- 
to qualify for a certificate in public healt-h engineering awarded by the All-India 
.IrivStit^ute of Hygieru' and Public Health, Calcutta. Here too, men of mature 
ex| lei'KUici' who liav<‘ chorsui tlieir c-arcers air' to be deyiutiMl bv fTOvernments. 
We understand the men t.raim'd so liir are of tliis type and have proved 
sat-isractory. Di'tails of t:he syllalnis and duration of instruction in each 
suliject (Appendix VII) are* apyjruximat.ely the same as those recommended 
by tlie Ilealth Survey <ind .Deveiopimmt Committee (Appendix 35, page 164, 
volume HI, of their re port.) 

21. We have considered the recommendation made in the report of 
tlj(‘ Sub-Committee of the Pulilic Heailth Engineering Education Committee of 
the l]niv(‘rsity of Madras iind in the report of the Madras Water Supply and 
Drainage C<»mmittee regarding the institution of a separate Licentiate Course 
in Public Health Engineering. If the teaching can be organised on sound lines, 
we have no objection to such a course. However, we have a fear that plumbing 
may be mistaken for public health engineering and that such a course may pro- 
duce a large number Licentiates w^ho are neither public health engineers nor 
good craftsmen in plumbing. The creation of one more caste in the engineering 
profession— the Licentiate who cannot rise to high position and w^ho will be 
like the sanitary inspector— does not appeal to us. We would prefer to insti- 
tute courses similar to the certificate course in the All-India Institute of Hvgiene 
and Public Health. We wmuld also prefer to recruit civil engineers as junior 
public health engineers and give them facilities to qualify as public health 
engiruK'rs before promoting them to senior posts, rather than appoint licentiates 
in public health engineering as junior public health engineers and condemn 
them to such a position for life. 
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C. Town Planners 

22. The All India Board orToelmical Studies in Archireeture an ! Regional 

Plannini^ has drawn an outline of enrrl'*ula of studio's, wliieh lias i) vn ac '.ept nl 
l>V the All-India Ooiincii for Technical Educ.ation as thv‘ basis for a 

diploma, Tlie. Delhi Polybeehnic is imparting instructiou in Art an ,i Architcc- 
tiire to 31 students p«u annum and the J.T. Sfh’M>! of Art in Pornbay imparting 
instruction to 10 students per antrum. We <lo not know wlnAhcr ric* empha-sis 
is on planning or architecture. Appare.ntly it is on archit 'ctnr Flie Br)ard 
has r'Scomniend(‘d the provision of facilitie.-^ for training 00 student's in each of. 
the Higher Technological Institutes proposal ]jy tlnan in t'lie Eastern and \\ (st- 
ern region. 

23. We are not in a position to say whether there will be a large demand for 

exjiert t(jwn planners. Probably, al)out 250 or 300 planners can be absorbed 
in the whole of India, including GoveniTmvnt organisations. Improvement 
Trusts, Housing Corporations propo.sed by us, and private practice. Ihe nor- 
mal replacements cannot be more than 12 to 15 |>er annum. A single high-grade 
training institution may bo establisln^d at the DiOhi Polytechnic or some otiier 
suitable centre {e.g,, in Hyderabad) to give a four-year cciirse in town filanning. 
If town planners are produced in mass, there may Ixi no scope for them. This 
institution Ix^ allowed to present eaiulidaUes for a diploma to Ix' awarde,d ])y an 
Institute of Town Planning. Two fellowsliips or seholarshi[)S may also be 
awarded every vear for five vaairs to <mable selected candidates to imd^u’go 
training in town planning in Eurojie and Ameriici. Ih^fore beina simt al)roa,d, 
these ciandidates should have worked for at least iiv(‘ years in a eonsulting 
surveyor's office or a town planner’s office where planning is actually niung 
undertaken. Study leave ru](\s should Ix^ liberab.ie.d, men who return 

iifter studies in foreign countries should l>e [>la:a‘(l in suitab]<( positions and made 
iise of by Government. Otlunwistn noliody neial be s<uit abroad at Gov(‘rnnnmt 
expense. 

21. However apart fronispecialisial training in town jiL'Uirung, the t raining 
of the public hoxiltb engineer should include a. fair amou nt of inslruetion in town 
planning. This is likely to be more useful for improving environm nital liygifu. \ 

D, Plant operators 

25. We consider it necessary to organise short refresher courses of four to 
eight weeks duration for existing plant operators. For those who wish to 
liecome plant operators we recommend actual apprenticeship on the plant for 
about six months integrated with two to four lectures and four to eight hours of 
laboratory work a week. The engineer type of operator should g<‘1' accjuaintiMl 
with the laboratory procedures, whicli .should be regarded as aids to mahitaiiiing 
a standard of performance and not as means of inerimiiuiting him. Similarly , 
the laboratory men should understand the engineering operators’ point of view. 
We do not think it possible to organise such courses effectively everywhere. 
Only centres where modern water works sewage works of some complexity are 
available should be chosen for this purpose. There it appears to be faci- 
lities at Calcutta, Delhi and J ainshedpur and partial facilities at Bombay. 1 he 
need for such courses will increase as more water and sewage works are built. 
It is advisable to start such a courses at Calcutta and at Bombay and to 
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persuade municipal and provincial authorities to depute plant operators for 
refresher courses for short periods. The course should be slightly different 
for engineers and for laboratory technicians in water and sewage laboratories. 

20. We have commented in earlier chapters on the fact that laboratories in 
water and sew age plants are so few. They should be provided in every large 
plant. money spruit on plant laboratories is an insurance against ineffi- 

ciency, vraste and risk to public health. A ^dngle laboratory at provincial head- 
quarters will not s<'rv(^ the |)ur*pose for, whfui samples are examined hy an outside 
agency, the attitude of plant operators will bi‘ to escape the ensuia^ of that 
agency. When samples arc examined by the operators themselves, their 
attit ude will be to improve their standard on tlieir own initiative and not at the 
behest of an outsider. 


E. Medical Health Officers 

27. The training of health officers is now organised at Madras, Bombay 
and Calcutta. The last trains candidates on an all-India basis. 

2v^. AV e will go into tlie recommendation of tfie Health Siirvev" and Devidop- 
meiit (.'(>iiniiitti‘.e about th(‘ training of the basic doct(.)i\ who "vv^ill bf* jible to talce 
u].) pubiic ]!(‘u1th Avork without furtlier training. Iffie recommendation has 
not (xeni airvc^ptcfl or given fdleet to in aiu' provinxic vet. 

29. Public healUi <.aigineering should be ta/uglo' to iinxiiral fi'nlDh officers 
by a pui)]i(; iiealth (Uigjneer. riie subject, shmilii be taught in siicfi a manner 
that tiiev- get «in idea of tiui scope of modern public hiiaitli engiiieoring and 
develop a genuine regard for a, p; <.)ies;s]oii jja. !j n rv !‘t>v(‘ Iheni of direct large- 
scale lA'Sponsi hi I ity (or tin* hygiiuie of r>hv‘ (m vironment. It sli, )uld not be taught 
with nnuee(‘ssary details of engiueering tiMUiniques for it Vvudi tlien biicome dry 
and uiijiitert^sting to the doctors. 

F. Sanitary Inspectors 

2i). rile Fiealtl] Survey aial Di-velopment Cimimittee has reconunenxhHi a 
syllubus ior tlie training ol sanitary inspectors (vide* Appvuidix bb, page lb 
vohrnu’ j if, vi their ngeoi’t). Tins syllabus is suitable. Tlu' majoritv of sani- 
tar}' ins? .'' tors are not <'rn])]()yed on sanitation althougli tlaw arc trained for it. 
They ar 'unployed on niiscellaneous duties, such as verification of vita] statis- 
tics and caccination. W(^ consider that these inspectors can bo employed more 
profit;; )h;^’ in environmental hygiene. 

C. Specialists in public health chemistry, biology, etc. 

bl. hi few iiigh-grade personnel of this sort will bti required for teaching in 
‘universities and for carrying on researcli in public h(;altli engineering ; such 
perstmiielcaniiotbe trained in large numbers. Facilities for rese.areh students 
of tin's class can bo provided in the All-India. Institute of Hygiene and Public 
Health, Calcutta, in tlie Indian institute of Science, Bangalore etc., and in the 
pr(A incial prdjlic healtli laboratories. Such vspecialists should carry on re- 
sea r(di arid get training in close association witli engiiiv ers and not in isolation. 
Feihxvvsliips should also be arranged to enable them to study in foreign counrties, 
particularly the United Stotes of America. 
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H. Industrial hygienists 

32. We have recommended elsewliere ((diapter XI, ])ara. 15) that industrial 
hygiene should be deveIo[)ed not merely on the medical plane but also on its 
chemical and. enirineering })lanes. In the m(‘antime, geiKn’al instni(*tion in 
indu.sti'ia I iivga'ne, inflastria! san'ty and a,c.:id<nit ])rever;tion by <‘nyin.cering 
methods sli oiiid l)e iiic(>r,>()rat 'd m tlu* training of ]>ub!i(' h altii ciigineers 
and factory inspectors. We note that this is already iiudiKhal in the jiost-gra- 
dilate training course for public- licaltii eugiucers at the AlhlLidia lust-itutc of 
Hygi c-n(‘ aic: [ ihibiic Health, CalcutUi. 


(dlAPTEH XJX 

FINANCE 

W(‘ \\ iH now diail briefly with the financial implications of the |)rograumie 
of dev(‘h)j.)m(Uit outline.vd in tlu^ foregoing chapters aru I m.ike som(‘ suggestions 
about w a vs and. means of raising funds and assisting less favoiinMi provincits. 

2, It is not til e nceiiial function of a tts'hnii.ail (•ominittcr' like ours to 

suggest. \\'a\’s and rrc'ans of raising money. We can state tiic needs and draw 
up aid if we sa(.'ceerl in convincing administrators that tda' projiosals 

are ncccssarv and fe,asil.>h‘, it is for thc-in ts) hud the funds. Ho\ve\'cr, (-ur [U'O** 
posals should lie based, not only on wha,t it intrinsically ne.eded but also on. what 
we can afford. W\‘ l)cli(‘V(r we havv^ been a(‘tiia.ted tiironghont b\^ these two 
considerations in drawing iif) our ])ro{)Osals. Tircy do not all involve expendi- 
ture of money. 1 heia^ ai'c. some j)rop(‘sals aliout organisation, etc.., invadviilg 
expenditure wliich has to l»c- incurred first, and oth<‘rs wliiidi can lar ta.ken up 
three, four or five years la-ter. IVlost of the proposals involving financial outlay 
arc prodia‘t)iv(? si-hc/nvcs. l.lirect ex|>enditur(.^ l>y Govi'iaunent is ro(|uired 
onl}’ for some jiroposads. ddnsre are many other proposa,!s in wlu' f! progress 
will (h‘pcnd up/m the intertrd displayed in th(^ ])articida,r imprea^rauent by the 
community. 

A. Training 

3. Ih'aining of {♦(.‘rsonncl shouhl b(' taivcn irp a.l(>Tig with the oi'g-onsation 
of a strong public* liealtli vnigineering servii.e in evc-ry ])rov'inco or IState. It is 
desirabic that the training of liigh“grad‘‘- [.'erscauiel should l>e the*. r(^s|>oimibility 
of the (huitral Govcvrnment for at least ten years to ensure uniformity c>l stiiud- 
ard. Wc* ha ve recommended in Ghaptcu* XVI II tliat senior [lersonnel in public 
health erighneei’ingciej'ia-rtini'nts and mnnieiiia.i engiia-crs in T)iuni(‘i[)alitie:i ovet 
100,000 should be cpialified ]>ublie health engineers as an imme(liat»‘. measure. 
We estimat • the number of ])ublic health engineers required on this basis as 
about 200. It is not likely tliat very' senior mc.mbers now in service will under* 
go training. Everv prctiviiice and State shc)uld depute every year two to 
officers and two engineering subordinates to undergo training at the All-India 
Institute of Hyginene and Publi(^ Health, Calcutta, and tc^ take full advantage 
of existing facilities. The extra cost of deputing one officer may be about 
Es. 2,000/^ to Ks. 2,500/- per annum. We recommend that the Central Qor* 
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eminent should as a gesture, meet half the extra cost incurred by a Provincial 
Government on account of such deputation. A provision of about Rs. 35,000/- 
per annum in the Central Government budget will be required for about 10 
years. Each of the provinces will have to set aside about Rs. 4,000/- pt^r annum 
for deputation, of their oflicers. 

4. If the response is satisfactory and the need arises for increasing the seats 
in the All-India institute of Ifygiem' and Puldic Health, Calcutta, the extra 
cost recurring may i)e of the order of Rs. 40,0tM)/- per annum. If a mnv centre 
is to be 0 |)ened, capital ex])enditure will have to be ineurred on buildings and 
equipment besides recurring extra cost of about Rs. 80,000 per annum. 

5. We have also recommende<l the award every fear for five years of two 
fellowships in town pla nning in foreign countries and three fellowships for study 
for public health engineers. These may cost Rs. 50,000/- per annum and may 
be borne by tlie Central Government. 

B. Organisation 

G. We have stressed the urgent necessity for a Consulting Public Hoalth 
Engineer in the Ministry of Health at the Centr(.‘ and given an idea of his 
duties in chapter XVIT. Whatever may be financial provision in the budget 
for grants for works o(‘ envioronmenta l hygitUKi, th(‘S(? grant^s can be W(41 spent 
only if there is a ( 'Onsulting Pulilic Health Engineer to scrutinise the schemes. 
This p()st sh<>ul(l l)e (‘r(‘at(M[ iinmetliatei y ; it will cost alajut Iv- . 35,000 per 
annum. 

7. Every proviiKU* should have a department of [uiblic luialtli engineering 
with a Chief Piildie Ib'altli h^ngiiUMT, staff for investigation and (h‘sign. circle 
engineers, rmniiei])al enginein's and distrii’t engineers. This can be done partly 
by reorganisation of tlic existing municipal engineers on a. fuovinci il basis and 
partly l>v additional stafl*. Tlie municifiiilities may \h) required to pay to 
Governmeut ihv money they liave been sjrending hitlunto on municipal engi- 
neers. After taking into accaurnt jiossible sa.vings in the budgets of oth(*r depart- 
ments as a- j'f^sult of reorganisation and the contriluition from municipalities, 
we think the cost may, on an average be Rs. 200,000/- pier annum in each 
province the smaller provinces incurring less and the larger provinces more. 

C. Materials 

8. Wluui to organisation is set up for investigation, planning execution 
and maintenance and materials are also made available, we can expect quick 
progress. 

9. We have detailed in cha])ter XVT tlie stcqis to be taken for production 
and supidy of mateilals. The first step is mon^ liberal allocation of cement, 
steel, pi|)es, bricks and coal for housing, water supplies, drainage, etc. We 
have shown in that chapter how very deficient the present allocations are 
when viewed against requirements. The present allocation can be liberalised 
only by constant pressure on and contact with the authorities controlling the 
materials by the Central Ministry of Health through the Consulting Public 
Health Engineer. 



10. The next step is to e.stablish new factories for increasing t1ie |)rodni’t lott 

cf cement, cast-iron |)ipes, wroiii?ht-iron pipes. ste<'!. chl( rine, 1'. !). !• anO 
alum. We are of tiie definite opinioJi tliiit. tiie ,diortn,ee ii! tdie,-,'; inar.cria I;- c 'U - 
not be .solved bv t,em|)urary e.Kpe.dients iilre imports for a. fmv nionfclis. N-. w 
factories will have to be establishe.d, and foi'ciffii technical aid ,t!id -'V.'ii for-mn 
capital should b<- encoiiiaped to flow int.o oiu- coaiitrv for their estaldisdiuent. 
Active Goveriini nt aiil, c,ncoura”i utieni, anil siuiport, will lie nece.'.sarv to vet 
them e.stalili.slieil. I'lans for these Victories siiouid (i.- made pai t and p in • ! of 
other hip, best priority jilans ol tlic Ministry oi I ndu.st! v and hii pji! v . 1 1 'c e is 

Ministry of Health should ptre.ss on (.lovernmeiii, the need fur these lael eics 
and have, them e.stablished. 

1 1. All factories exceptinp the steel jilant can be erected at a cost of about 
Rs. 20 crorcs. The .steel |)lanl is expected to cost ILs. GO ci'oics. The iiivest- 
ment will be productive and profita.ble m every case. It will not lie dnvi tly 
conuected with enviiwimcntal liypieiic, but ises.seutia,l fur it. ,-\ .pood dea. ol t.ue 
capital may be found by private, euterfiriHc. The value of the articles produ •eil 
in these factories every year will be several times the capital cost. 

not remind Government of their vidue from the point of view ol nii,tioua. e o- 
noniy and national ,seH -sufficiciiey. 


D. Water Supply 

12. Our recommendation n. section ( , i.spter V mav i> ' ivieric.l r i 

If w-il managed, investment on urban wate si. ndbl^ lie i-.red; a ,vc 

and prold.ablc .as in other connti i:‘s. The organisation that we have siiggeaed 
should be able to ensure their nesmyj-neni: on business lines eombnung elUcien. ■% 

('coTiomy. 

13. Wo liavo :oi .‘xpoM-lilvirt. of 30 ororos lo io’o yiMr^; on i no 

provision of or imporxeeienl to water sniiplii's in towns of ov.-r o'tdi.to, < *! 
this amount wc have sng.acsf, s! Id (Us. H crori.s, m livo :e.Mrs, or Iv.s. nO tddis 
per year) to lie given as gra.nt-in-ai.l from the ia-nt.ral ( iovermnen! . , rele.-euce 

mav be shown to the less favoured |)ro\ ince.s. sncli as .Xssani ano | ’dp'"'' 
doubling tlio grant from the Central Government. The l)a.hi,iic,r‘ o, lis, + 
crorcs per annum may be given as loan to t!ic provincc.s (or siici, w ater suiipless 
The provinces may advance fjO'/o of the cost of such wat er supnlc-s as loaiie and 
the balance as grants. 

14. We, have estimated the cost of water suiiplies to be provided niamly 
for distilaced person.s as Rs. 18 crorcs, to be spent m five years, and i.iMie shared 
equally between the Centre and proviiicc.s. Thisi.-; an alinormai but :te-M .ip- 
able neces.sity. Where a municipal water .siipidy has to lie iirqiroved part ly for 
catering to displaced persons and partly for normal growl, h, th.i iyoc.,d,ion of t,m 
burden between the Centre, the Provincial Govermnent and the timmciiKditv 
may be decided by a.scertaining the .share oftln* e.stimate pertammg to displaced 
persons. 

15 'M'e have, recommended the provision of protected water sujipli.'s m 
all pilgrim centres that are, likely to attract 10,000 persons or more per yem. 
We are confident that the cost of those and the cost of sewerage schemes lor 

some of these centres can be fully financed from the pj-oe,eed8 of a pilgrim tax 
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that may be levied at about eight annas per head if it is not being levied 
already. We are of opinion that the proceeds of the pilgrim tax should be 
miade available to tin* iMinistry of Health for sanitation and health at these 
centres. The r(‘.gular collection of such a tax at toll gates on roads leading to 
pilgrim centres will also provide an op]>ortunity for checking up on the health 
condition and immunisation of pilg?ams. We <lo not tliink people would object 
to such a tax if they (Uin g<d} better health services in return. 

lb. W<^ liiive sugge‘"’t«‘d a. programme for water su|)pli(ss to chohna-stricken 
districts, scarcity arras and d<nnons!a'ation Incdth (‘cntres. A sum of Rs. 85 
laldis |)cr annum rn-iy be spent by the Oeutral vlovermnent for five years for 
such schenics and the |)rovinees conceriKMl may spinid about Rs. li-Ti to 2*5 
crortts for the same period. 

17. Thus our short-term |>roposals involve, an expenditure of Rs. 5*7 
crores per annum by the ( 'entral (lov<;rn merit for five years on water supplies — 
of wliich Rs. ;T() crores will be mainly on account of the refugee problem. 
Rs. 12 crores may be vspcnf by the proviiuur'^ |)er annum for five years on water 
Bupftlics. (k'this a.rnount Rs. 3 (uores may l)c advanced as loans to municipali- 
ties and the balance as grants. We suggest that the expenditure on t tie five- 
year ')f waiter siip|)lics may be gra.duatrd a|)proximaiM‘ly asindica,ted below, 
idiis w ill alhnv of a Ii cIh r expinditum alt- :' vlie first two y(‘ars wnen the pro- 
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18. if anv province wishes to sfircad the programme over a period longer 
than li ve ) cai^, tlie amount that tln^. Central Goveinment should set apart 
will la/ iHsIiiced corrcs|:)oiulirigiy. 

11). We Avoiild emphasise that expenditure on waiter supplies and sewerage.^ 
etc., should be considered as capital expenditure, and budgetary allotments 
for such works should not be made out of current revenues. A province like 
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Assam which has a revenue of only *Rs. 5 crores will not be able to do anything 
'if it has to find money for water supplies, etc., from current revenues. The 
money should be voted each year as for capital works and should l)e put into a 
fund, which may be drawn on as materials and personnel btM’oine available. 
Although we have suggested a five year prograiume, it is not liloiv tJiat the 
provinces and the Centre will be able to spend the sainie ainouiil every year ; 
and it will defeat our purpose if the. uuex{>(eide»l grants for w:itt')‘ su| H)iie.s, etc., 
lapse without being made availabh* for tlie ic'xt {inaueial wsir. 

2ft Jtriorities in the execution of wat.ce* sn])pi?e- houlej follow well- 
defined ])rinciples and should not be a c'oricessjon to the niost vociferous 
demand. Grants from the (Jentral Govern! re ait to pi’ovinees, an-i grants 
from provinces to local bodies should be mad«‘. siibjeet to tlie (‘.onditiou that 
the works are carried out to certain specilled staJidards and that.- tlie ageaicies 
and supervisory personnel employed on the construction of the works art', also 
approved. 

E. Measures for hygienic collection and disposal of community wastes 

2 1 . Iteference is invited to our pro]>()sals in eba|)ter V L W lia\ e suggested 
an ex})enditure of Its. 15 eroi’es in hv(i yi‘a.r.s on sewi-rag^: o! lulgriin (‘cntres 
and unsewered towns of o\xn* l(MG)O0, und i<n{n'<»vv'ment.-i to exwt-nig sewerage 
and sewage disposal ])]ants. Oi' thio amount, the sewereyo <n p<‘rnuinent 
pilgrim e(',ntres a,lon(‘ mav (‘e>s[.' a.i>ou:. Its. I- eiSM-'e . : ws- ree.annani'l tl\st the 
Central Gov'ernmerit should set aseh' funds up to Cs,. 10 hiht . r> isy year as 
50% grant-in-aid to pr()i(*ets of Ihovnaaal (fiove^'UDX'nts u?-!' s'''.\'*o’:t'j « o} per- 
manent |)ilgri]n centres, lie,' fVovu.Hna! (hjvernrnerit.s max' iind tae other 
50%) from i’unds of religious endownauii' Ima.rds. TL*e eost ol the maintenance 
of the sewcuxige systenjs niav he iml «onii of the proceeds of t iie [e’lgnm. tax. 
The cost of seweriige [rrojtan.. for rion-pilgnni ('ciitres may be sharr'd equally 
between th(^ ifiovincial Goveraanent and th(‘ local lH)(]y coiieejm'd : tin })re.ce6d8 
of the ent ertainment ta.x it! o »iinniei])alitv may be a pplied towards t ie' municipal 
share of the cost of tlLC sewmaige selienie. 

22. lie' ■[iTiaaieial burd( u o! t he r'\st (anr r(.e')!vnn...’}e;a. aas ea eii,a|)ter, 
VI win ?iot lailmm llie (tmtraJ or ih'- n afieiai t o*v<annea, . • dir lie. ihe 
education aani sdf-indi) of tie' people ;me tfie (mitroilmg laeioee A o.ovision 
of Ks. 1 to 2 l.ibhs oiu’ annum for jironioting rura! sariita :ea w >rk ’ iii the 
budget of tiie Minist ry of 11 'ah!! of each pnmimv* wdl sufii<'e s' :n‘ oianmn. 

F. Hoas.nr;- and town pbaiDing 

25. If housing is really put on tlie basis of a ])ui)he utiln v by iollowing 
the suggestions we liavo [>nt foravard in ehapter 111, tlaa probl can be Si>lved 
by public* enteriirise and the least invastnimnt ol Go\'(‘rn‘i!'a: i lund.s. Ihe 
release of building materials Will stimulate private buddings ; but . !i i vi oa'rniueut 
arrests syxauiiative a[)preeiatjon of buildiug sites by ac(]uiring Linn and ])ronioting 
housing corporatio^as, rents w'ili eonie down within tlie reaeli oi ihe poor and 
the cost of building will als:) ba reduecd by rationalisat ioTi ami ma,s,s pi'oduetion. 

24. We have suggested that the target Biioiild be to build obO/lfiO family 
units per vear for a period of five years. Of these 30%) or l()b’,000 innly uni^ 
can be' built by small enterprise on such plots of land, without any Govejument 


aid other than the release of building materials. The rest (392,000 houses per 
annum) may he Vuiilt })y public utility corporations so that they may effectively 
play their role of hrirv^ing down rents and eliminating speculation in land value. 
To enable them to ruiaition, ({overnment should accjuire suitable plots for satell- 
ite towns and neighbf)urliood uuits of a total area of about 10,000 acres, in 
blocks ol’ 15 to 120 acres. They may cost anything from lls. l,()i)() to Rs. 
50,000 an acre, fait the a,vorage value may be ji.s.sinned Rs. 10,000 for estimating. 
Henee n riofi rccrn ring sum of Ms. t*ai (*rorcs uaiy l)e re(|uired for acr|uisition of 
sites for satellite Towns. It is immaterial wiietiier the. (kmtral (Government 
finances the acquisition or tin* IVovineial (lovenimonts finance it out of their 
own resources. In any case, tiiey e<in get a definite return of Rs. 300 to Rs. 900 
per acre as groun i rent -whicli will give them approximately a 3% return on 
investment. If the ('eiitral (dovsirnment cliooses, it can lend the money to 
provincial governments for acquisition of land for such purposes. 

25. Tlui housing corporations will have to make investments ranging from 
Rs. 25 lakhs to Rs. 2 crores each on housing projects and will get a net return 
of over 3J^)o on outlay. This return may be guaranteed by legislation in the 
earlier stages. This mode of investment may be suitable for the funds of 
insurance cornpan i es. 

26. It is difficult for us to (‘.stirnate how many new houses will have to be 
built directly l;y Covoniment for r<‘fugvCM or for (Government servants. Per- 
haps 2% ol' the total housirig programme, involving an annual outlay of about 
Rs. 7-81 ''pores on al)Oul 11,055 houses in all th<‘ provintacs and States |)ut 
together, may I);* about the maximum (dovernment can affbrfl to undtMrtnke ; 
we have houi'ccr no donbi that th<' invcrstuKnd- will be produetive. 

27. \V(i havr recomnumded in Section H of ch-ipt'O' 111 that a token grant 
of Rs. 4,0tM) - i.!‘ made for water supply and o' ‘aer imjm)ve.ments (to slum or 
bustee). \\d' taird.v t-liat a ytrovisio]; of Rs. 50. o )0 to Rs. 200,000 in the l)udget 
of each jtrovitice will sidlice, if tie* ex])enditure in eacdi slum is shared equally by 
the Provincial dovernmeiit and the mvini *:;) di-'v concerned. 

G. Congregations 

28. Th!‘ r-'C * mnendation^^ we have made in (idiapt-er IX regarding pilgrim 
centres relat irtg to wat('r supplv, sewerage, cxccet a disposal and the building of 
infectious dis'Ms "s hospitals can be financed out of a pilgrim tax and out of 
approf)riations (’r.)?TL redigious endowment boar<ls. 

29. We h i\'.' suggested that (lovernment should themselves take up the 
task of Itringing sr'ucd buildings up to minimsim standards of accommodation 
and collec't a isOui i of 4% on the investment. If such a policy is followed it 
is likely that 80 llu* schools wall be improved by the school authorities at 
their own expens'* and a token allocation of Rs. 50,000 to Rs. 200,000 per 
annum in the education budget of eai*h Provincial Government will suffice to 
improve (‘onditions in at least 500 schools in each province every year. 

30. Our recommendations about places of public resort can be carried out 
mostly by legislation and administration and will not involve any expenditure 
by Government. The recommendation about disinfecting public transport 
vehicles can be carried out if insecticides are available in the market. 
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H. Pollution of streams, lakes and beaches 

31. Our recommendatioiis in Chapter X relate to methorh of treatinerit of 

sewage, erection of public convenieiK*-:^ at batliiiii^ gliatv etc, riie^e will not 
cost much. They will be included in otlier e-uini We Inive also recoin^ 

mended that research should be unrlert'iken. \\ e Uiink that trie Centnd Gov- 
ernment should undertake to promote such re, secure h and should set. a.part 
Rs. 50,000 to 100,000 per annum for this work. 

I. Industrial Environment 

32. The most glaring defect is inadequate housing. The (huitral Ministry 
of Labour has drawn up plans for building one million workers houses in 1() 
years. If these plans arc implemented, this will go a long way in imf)roving 
the present unsatisfactory state of affairs. Mtevever, W(‘ have ( ur doul>ts 
whether Government will be in a })osition to in\'est Rs. 40 (toiccs a year on 
industrial housing alone for 10 years. If our |)roposals about promoting public 
housing corporations are carried out, the uei'd for Government to invest 
Rs. 10 crores per annum on industrial liousing will not; arise. Tire other 
defects in tlie industrial euviromnent can be iin})rovcd by l)ett(‘r administration 
and by building canteens, creches, latrines, (‘tc., that will sfuvt' their purpose 
more elfectively, as explaiiKsl in Chapter Xi. \vh‘ do not tliink industrv will 
grudge spending moii'yy on th(‘se. We are no; going into the qiK'st.ionjof build - 
ing hos])itals for industrial workcr.s. 

J. Rural environment 

33. Water supply is the most crying need of villagers. It can b(‘ provided 
at an average capital expenditure of R.s. 3/- per [ucid, and a recurring (cq) ci 
diture of Re. -/I/- toMle. -/2/- per head, as explained in Chapter XII. If some 
financial wizard can suggest a way of raising this money, we will harness all 
the resources of public health engineering to achieve this to ])errection. The 
proposals we have made about providing water supplies first to cholera-stricken 
districts and scarcity areas are only cornpromis(3S with our ideal. 

34. This service can be provided and maintained only liy Government. 
If the extra money can be collected indirectly, through some tax, like irrigation 
cess, it will be helpful. Regarding excreta disposal, our proposal can be carried 
out only to the extent that the people are willing to co-operate. They can be 
induced and gently pressed into putting up latrines. Government should 
provide the tools and the technical organisation to provide the villagers with 
latrines. For this, we have suggested a provision of Rupees 1 to 2 lakhs per 
annum for rural sanitation works in the budget of the Ministry of Health in 
each province. 

K, Control of insect and animal vectors of disease 

35. We have stressed in Chapter XIII Hie lU'od for providing for malaria 
control in all estimates for (uigineering iirojects. 

36. We have recommended the construct ion of a factory to produce 3,0()() 
tons of D. D. T. per annum. This is the first step to be taken. It will b0 ^ 
productive proposition. 
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37. This will enable Provincial Governments to fight rural malaria. They 
may have to incur expenditure for one or two years in demonstrating the 
benefits accruing from malaria control by D. D. T. The cost may be of the 
order of Rs. 2 • 5 croros for the whole of India, but perhaps it need not be taken 
up at the same time in all provinces. The Central Government may contribute 
one-third of the cost of a rural malaria control scheme for a maximum period of 
two years, if the Provincial Government will undertake to find the remaining 
two-thirds. After two years, we think the people can be called upon to pay a 
malaria tax of Ee. -/8/- per head per annum and the entire cost of malaria con- 
trol met from the proceeds of that tax. 

38. We have not gone into the cost of a permanent anti-plague measures 
recommended by us. The cost will be comparatively little. 

39. In conclusion, we wish to plead most earnestly for the speedy imple- 
mentation of the programme by us. The present financial stringency 
need not act as a deterrent to the implementation of our recommendations. The 
beginnings will not cost much and, during the time we organise personnel and 
material, the economy of the country will, we hope, be based on firmer founda- 
tions than now. 


.0 
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CHAPTER XX 

SUMMARY 

(Most important items are shown in BOLD type). 

Chapter I. Formation of Commitiee 

1. Chaptei I deals with the constitution of the Cornmittee and gives its 
terms of reference. It also mentions the work done bv other Committees on 
certain aspects of environmental hygiene. Mr. T. T. Krishnamachari, Member 
of Constituent Assembly, Standing Kinance Committee and Drafting Committee 
Of the Constitution, was co-opted as a member to advise on linancial aspects 
regarding the implementation of our recommendations. Mr. Raman resigned 
m feepteraber 1949 on grounds of health. 

Chapter II.— Problems 

2. Chapter II sots out the complexity of the problems to be tackled 
regarding housing, water suiiply, general sanitation including conservaricv and 
^ainage, jirevemioii ol river and beach jiollution, control of insect vectors of 
diseases, dnsposal of trade wastes, etc. 


Chapter III .—II ous i ng. 

3. It is estimated that 2-84 million dwelling units should be built in five 
years to meet the housing sliortage in urlian areas ; of tliesi' i million will be for 
msplaced persons and l-bt million for iiieeting the re<|uitemems of normal 
increase in i.opulation. I’or this purpose, at least a, .|iiart<T of the steel and 
cement production, coal, transj.ort, etc., should be allocated for house bunding 
in the countTV and, at. the sarrn^ time, steps should be taken to increase the 
^eduction of steel, cement, lime, bricks, etc. (Chap. HI, para. 13, and Chap. 


r may be natural to think of temporary structures to afford quick 

relief, but we consider that it is false economy for Governments and public 
authorities to go m for mud walks, bamboo matting and thatched roof for 
houses, even though their initial cost may be l/5th or l/4th of the cost of the 
conventional houses. The cheap house is suitable only under the fond care and 
^intenance of the rural owner. It is unjustifiable when built out of pubUo 
funds. (Chap. Ill, para. 16). 

5. Ways and means for effecting economies in building costs are discussed 
in paragraphs 18-23 of Chap. III. 

6. The best way to meet housing shortage is to develop “ satelhte towns ” 
and neighbourhood units ”, to promote self-sufficiency and mixing-up of 
social groups for housing populations of 10,000 to 20,000 instead of adding on 
the fringe of an existing town. (Chap. HI, para. 26). 

^ of healthful living are recommended in paras. 27-30 of Chap. 
III. These standards should bo the basis of a National Housing Code and m 
administrative machinery should be set up for ensuring compliance with them 
before and after building of or alteration to houses. (Chap. HI, para. 32). 
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ni.Tf. Ill,”™**™ -''tamiards for a house in rural areas are specified in para. 33 . 

“ i"d»pe„.ahle in p.aetie.,, 

|or,s,,,ari„„„.h„„re.nX^^^^^ 

she tthi'.'Ti'.ri’; *: .SrdLiXsXXrrx 

reqiiiK! that it .sliould })<>. occupied bv twn^f 'r ‘f exigencies 

If a .single-roomed house is ab.JiIuteiy unavddabb it shtuU fl 

in the living room of at Ica.st 2 (Mt square feet and th a^ ^ a floor space 
kitclien of at lea.st .X) square feet. (Chap, m, p^ra. 34 ^ ^ separate 

1 1. He, search should be undertaken in institutinr>« rrf + i 1 

gmeering to evolve new designs, materials and mett, T and eii- 

^•l( V to promoting better fulfilment of the Ivisif. .' of constiniction with a 
at imver costs, (( -hap. JII, pann 35 ). housing 

Pi'blk- ASA 
CttlUdtJtATKtNS ARE DICrAlLM) lY ^ 

THIS IS DONE, THE IHdOBLEM ()F HDUSm^^^ HI. IF 

OilOUPS WllrL BE LAROELY SOLVED W 

f l^iVNCES OF THE STATE. v^ITHOUr STRAINING THE 

should provide quarters for^^£ Madras, Government 
51 ). Government .should also provide 1 «I. Para. 

rtuall towns of le.ss than 10,000 where it is exTren piri^m in 

rented accommodation. (Chap. Ill, para. 54 ) ^ difficult to find suitable 

essential services. (Ch^p.'^IIE^par^ employees in 

Minimum AVages^Act, " 194 ™ eRherfh^w^^^^^^^ tfie 

economic rent for the minimum standard house sb rnTr^ ‘;1“’'^^ient to the 
para. 67). no'ise should be given. (Chap. Ill, 

16 . Recomraehdation.s reo-ardinf/ ft, a ,v,m- 
industrial workers are given in paras. 68-69 of ChTp! housing for 

hou.sing and divert the Excess Profits Tnv ! ^ respect to industrial 
(Chap. Ill, para. 75). ^'^“ds solving this problem. 

in aociefe 

.31. ! «:n:, . w »( c„.pe„»ti„„ ,« 
without b »,,, o„,„bo|,„o., by clsitu, f„ c)„,pe„tS. (a.p'iu pSa'S? 


20. New accommodation for slum dwellers must be found * 

olearcd in the present state of housing shortage, all slum clearance sche 

live years^-till an adequate number ol new houses a.« 

built. ((Jhap ill, para. b2). 

21 Often a place becomes a slum on account of sub standard, arrau^- 
ments for water supply, drainages, latrines and refuse collection sereiee. tor 
en -t Pvi' ve irs inst('ad of "oing througli dilatory procedures loi finding th« 

the next' live ytiifiS, o ^ rrjiK’t 

-fs raSroNi! w Tiili COST HUl.NU MET E ROB 

MUNK'lFAi. biiNOB AND THE OTHER HALE FROM A SFEClAi 
GOVERNMENT GRANT WHICH MAY RE MADE FOR THIS FURFOSb. 

(Chap. Ill, para. 8:i). 

22. Municipalitie.s should be vested ivith summary powers F) carry out 
such improvements aiul recover the cost from tlie owner as the lirst c large o 
the property. (Chap. Ill, para. 84). 

23. A civic surv.',)- should be conducterl in resi.ect. of sub-standar-i houses 
IB each urban area spread over two year.s. (Chaj). I ll, para. 85). 

24 In villages, the main defects in houses are the absence of latrines and 
water supply. The latrine should be provided by the house-owner and the 
water supply by Government. (Chap. HI, (lara. 81)). 

Chapter IV.— —Town and Village Ilanning. 

25. Town and village planning should always precede housing. Recom- 
mendations regarding urban ])lannmg are made m paras 1 1.) ol t liap. .V, 

Tose regLin^ village plannmg in paras, lli-20 and those regarding regional 

planning in para. 21. 

26. The scope, functions, etc., of Improvement Trusts are discussed in paras. 
12 and 2R 30 of Chap. IV. When tlie improvement needed is ol eonsideiable 

Igii, boJ, l,y «u ...I -iWl E-i l« 

to carry it out. (Chap. IV, para, 2>o). 

27. Those Provinces which have no Town Plannmg Acts shoy.l enuot 
them immediately. Existing Acts in some Frovmces are inadequate. Ih j 
siiould be amended. (Chap. IV, para. 32). 

28 The provincial 1’own Planner should be on the staff of the Ministry of 
Health as an idviser. In the jiraetical execution ot large housing projects, an 

ISntrjriLwledgiiofpi^ 

will be more suitable than a pure town planner to .liicct and execute tlie woi . 
(Chap. IV, para. 33). 

29. Provincial Housing Roarils may be 
with tlie Chief Pubiic Healtii i^ngmeer (suggest . -.I b> us " " ‘ ^ ' j 

Chairman, a. Financial Advisor, ami two or 

administrative ability and integrity aiu ' C n hove the Kovernmoai 

These Beards may be authorised to lloat loans at i/o above the goveimnea^ 

]lt«84M of He»hli 


‘•^fqi^isition. They may be authorised 

tW M r'""')rr «*rporation,s or to engage in housing activities 

trif‘rr)s('lv<\s. (( h;i|). IV, para. .‘i5). . 

(.'flAPTER V. — Wa'I’EE SupPf.Y. 

f^' ^"v -^ u^’ "f in India, have protected water 

mipphes, wha-h serve (--I.TV of the total population or 48 - 5 % of th^rban 

population. Jn f|,o rural areas and smaller urban area,s the water supplT 
eontaniie.s fo he as inisaMsIaetory as it wa.s when the Health Survey and Develop- 
jnt (mrumttee reporfod. There is very htrle prolectu.n l i.e water supply 
as It i.s (liawn .ouu .-.(.urce ; o!h u to eoulauiinai ion of all sorts V survey of 
l^e existing position in respect of water supplies is giv e„ in para^ 2 5 of ( 'iia^ 

31. Jdans ilravn up liy otlmr fV.nimittees regarding water supply are 
summarised in paras. 0 -8 of (!ha.p. V. ] pi} are 

r.T. vP' ’ll''‘''’^l^lf'i^'lhAT|()\S h’OR A ,\10|)E8T FJA'h] VF\p pi \a- tv 

(A) TO TNSTAL NEW WA'I’EH .SUPPLIES AND JMPROVR wyt«t 

ing water .suitues is ...u, TcmCss omvfb 

CHRCK THE RAPJI) T3ETEIII()HAT1()N OF URBAN WATET? 

(B) TO IN.STAL PIlOTEt 'TED WATER Sl^PP] TEs IN vr t pvt. 
PERMANENT MUIRM 

(D) TO PROVIDE PROTECTED MCA TER SITPPI TES TO Am r v a cm 
750 /. OF THE PE0PJ.E IN DISTRICTS 

death rates have been IOO or over PET?Sa 

PER ANNTTM DURING THE LAST TEN yS./JL 14) 

(E) TO PROVIDE PROTECTED WATER SIJPPT TE<4 tn a pv * « 

OF GREATER WATER SCARCITY, (para, AREAS 

(P) TO DEVELOP AND MAINTAIN WATER SITPPT rve txt . 
COVERED BY HEALTH CENTRED 

IN ADDITION, WE SHOULD ; 

a) ESTABLISH PLANT CONTROL- laboratories (p™ Ml 

(2) OSGAGISE THETRAJNING-OPIPLANT OPERATORS (par., 
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(3) ORGANISE PUBLIC HEALTH ENGINEERING SERVICES ON 
A STRONG AN D SOUND BASIS IN IMI E HEAI/ni MLN IS I'llIES 
AND TO ENTRUST THEM WITH THE RESPONSIBI 1.1TY FOR 
DESIGN, CONSTRUCTION AND MAINTENANCE OF PUBLIC 
HEALTH ENGINEIHHNG WORKS (IMPERSONAI. HEALTH 
SERVICES), (pam. 17). 


(4) PLAN FOR GRADUAL EXI’ENSION OF’ PROTECTED WATER 

supplif:s to uo";, of 'imiI'I I’oi’Ui.ation in lo vears. 

33. Tlic (inaiicial iiiipli. atioM:-, of tins ih'v year i>lan aw {niile pani l.’3 of 
i ’hap. V) : 


(/) Prolialilu lU'u hy Ui*' (' ‘iiunil ( h>vu!-rini('nt of Ms. cror’es 

per annuiM as. graMt.s-in-aiul aiicl Ms. 10*70 erores jier aiimuu aJ? 
loans to Provinces, 


(ii) Probable expenditnn* liy IVoviiieial ( lovernineuts of Its. 8 *711 
(‘fores per anniirn as grants and Its. d*00 (U’ores pur aiinuiu as loans; 
to munhapalities a total (‘xpcaiditurc* ot Ms. 11*7::! caores, out ot 
w iouh Ms. 10*7() (‘fore.s vvill rc‘j)resent loans rrom tho (. Auiitiai (lov- 
eminent. 


34. Detailed rei iaiiinendations regarding stiindards to be adopted in the 
case of public water supfilies are given in paras 25 -17 of Chap. V. 

36. The greatest liarulicap to the construction of water Works today is 
the lack of materials. Our short-term plans envisage an ivxpenditure ot about 
Rs. 26*00 crores a year for live years on water si.ippli(i8. At least Ms. l l-OO to 
18*00 crores a year will be s|)erit on cast-iron pipes. \\5' cannot and sliouid not 
import cast-iron pipes from aliroad owing to the urgent, mual for (,‘onserving 
foreign exchange. OOVMMNMENd’ SHOULD THEMlHolMf'] TAKE 
IMMEDIATE STEPS TO PlfT UP CAST IRON IHPE 1C\( roMlES OE 
A CAPACITY OF 12,000 -15,000 TONS PER MONTH. (Chap. V, paras. 
48—52). 

36. The larger water works will require steel pipes. Even smaller watr^r 
works may use steel pipes on account of economy and ease of transport. 

ABOUT 40,000 TONS OF STEl^^L PIPES PER ANNUM CAN BE CONSUMED 
FOR WATER SUPPLIES. PRODUCTION OF STEEL SHEETS AND 
MANUFACTURE OF STEEL PIPES SHOULD BE PROMOTED BY 
GOVERNMENT ON THIS BASIS. (Chap V, para. 53). 

37. Galvanised iron and wrought-iron tubes are essential for rural water 
supplies from weUs and tube-wells, and equally so for house connections iu 
urban supplies. They are not manufactured in India. A TUBE MILL OF 
CAPACITY OF ABOUT 15,000 -20.000 TONS PER ANNUM SHOULD BE. 
SET UP BY GOVERNMENT WITHIN TWO YEARS, (Chap. V, para. 54) , 

38, Government should also facilitate the import of larger sizes of pump# 
and motors for water supplies. (Chap V, para. 55). 

39, Present consumption of Chlorine for water purification is probably 
about 300 tana per annum. When our five-vear plan is implemented, this^ 
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wnsumption will be about 800 tons per annum aiorine is an 
obemical, used for general public health work, for bleaching in textiles and pap« 
manufacture, and for the manufacture of D. IX T. 1 reduction of Chlorm* 
should theivfore be stepped up immediately. (Chap. V, para. 56). 

40 \lum is al.so used in water puritication. Its annual production « 
about 6000- 70 )1) tons in India, The demand for this chemical will probably 
he 'ibout I'^ OflO -1.0,000 tons per annum, when our .short-term plan for water 
supplies is imple,m<mte<i. Increased production of alum should be organised 
by Oovernrnent. ((•iiap. V, para. 50). 

41. Miiriv other (•-hiunicalH may l>e required for water supplies. Specitioa- 
tions shuld be standardised as far as possible for their supply. (Chap. V, paras. 
57-58). 

42 The capital cost of water supplie.s in rural areas should be met entirely 
bv Provincial Covernments. The cost and organization for the maintenance 
of these supplies should also be jirovidcd by them through their public health 
..neimiering departmeot. If the local board engineer is made answerable 
lollic Chief Public Health hhigincer, he may be charge;! witli the duty ol 
maintaining rural water supplies. (Chap. V, para. 71). 

43. The capital cost of municipal water supplies should, in principle. 
1)0 boriic at least partly by l.lic raunicipality. Their share may be fixed asJiU'P- 
The cost of maintenance should be borne entirely by Municipahties. Their 
:sbare,’of the capital cost may be advanced as a loan by Government and re- 
•eovered over a long term of years. (Chap V, para. 72). 

44. The Chief Pulilic Health Engineer of every province stiould have 
funds placed at his dis[iosal every year for experimentation and research to be 
«onduc-tcd in his laboratories or in collaboration with other workers on any water 
supply problem. (Chap. V, para. 73). 


ClIAl'TRR VI.— CoPPFX'TION AND DISPOSAL OP COMMUNIT)' WASTE.S 

45 The introduction of protected water supplies alone will not be sufficient 
for achieving healthful living. It is also essential to adopt measures for the 
kvgienic collection and disposal of community wastes. In Chap. VI, these 
■tteasuros have, been discussed under the following six headings : 

(a) Sewerage, 

(b) Sullage drains and open drains. 

fc) Sewage disposal. 

{d) Public cleansing. 

(e) Disposal uf refuse. 

fj) ( ■ollestion and disposal cf excreta in unsewered area^. 

The m itcrials and persounel and organisation required in this connection 
laave also been considerel. 


(f> 


„ c, oat of *8 Wiog “Xr-c'r aS 

» There are 12 oth rtown. *“ " . * J ij the oiilj 

^ of the total population la now served by scw c,ra^ . ) ^ ^ ^ SHORT- 

aafenaethodof disposal of human CM^ YhbVRB, THE 

KSsf=S=.”=-«^^ 

■" SSSISSS 

,2) EXTfMSION or SEWE^ TO SEW HOUSING ^ 

:Se a sewekaoe system. 

(2, LAYING^ OF SEWEKS IN ALL PERMANENT PILGRIM 

laying of sewers in rREDOMlNANTLY INDUSrRIAL 
(6) M^'cOMFLETE UTILISATION OF SEWERS IN SEWERED 

The total outlay required Ind l^ovinOaUIovernments 

The Prevtoca, (J.vere,..„t. .“u ^Thr.J 

the sewerage schemes and have t leii , financed out of the proceeds of 

£?„S:r:.ra";X5S!::he ^,„melpa„t,. ,Chap. VI para.,. 

48, The cost of “ Jot— T.»5 

shared equally between the (jn^n^nment may bo met out of 

:ntw;e„t or oth.r iurerest, that may beneUt 

}ur improved sanitation. (Chap, v 1, para. . . . • 

49. With regard to the 

the date of service of notice, f Lther and 
aygtera of subvention throng i ^ ^ Provincial Governments should 

imver the o..t along ™^i'Swo.S^FOfi« purpore and ensur. 
£r.riS‘S of X P« - eomreered within the neat 10 y«». 

(CftMp. VI. par*- 10)- 
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. 50. Recommendations regarding technical standards, etc., for sewerage 

systems arc in |>aras. 3 — 31 of Chap. VI, 

51. agriinst the iiidiscriminate construction of siillage drains. 
They ought, nol t,o l^e built without ensuiing that the houses served by them 
have sanitary latrines ; otherwise these drains are likely to be used as latrines 
and urinals (Chap. VI, para. 2o). Other technical recommendations regarding 
sullage drains and open drains are contained in paras. 22—28 of Chuipter TI 

52. Nothing which is likely to come in contact with sewage and likely 
to be consumed raw should ))e grown on a sewage farm. (Chap. VI, para. 33). 

53. Sewage farms should be managed under the direction of a competent 
agricultural expert. (Chap. VI, para. 34). 

54. Other (technical) recommendations regarding sewage disposal are 
given in paras. 29— 44 of Chaptm’ VI. 

55. Refuse should be collected and disposed of in a manner free from hazard 
to public health. The hazards arise from fly and rat breeding. Wealth 
from waste is not to be produced at the expense of health. (Chap. VI, para. 
45 ). 

56. Government should insist that even the smallest local authority or 
board should carry out refuse collection and disposal satisfactorily. (Chap. 
VI, para. 46). 

57. Every municipality with a population of over ] 00,000 should have a 
well-ecpiipped workshop in wduch municipal tran.sport vehicles can be repaired 
and riiachiiKiry Ix’louejing to Wiiter works and sewage works can also be repaired. 
Such works)iof)H should be mu on a eommercial basis. The,v .should undertake 
rejjjiirs of tra.!is[)ort vehicli's of .smaller rnunicipalitie.s, panchayat boards, etc., 
if required. (Oliap. V'l, jiara. 57). 

;)S. Other (technical) recommendations regarding public cleansing . are 
given in paras. 45 — 56 of Chap. Vi. 

5i». Comjiosting is no doubt a good method of integrated disposal of refuse 
and human excreta. If carried out under proper supervision, it will help in 
food production. (Chap. VI, para. 61). 

00. We. are of opinion that tlie value and potentialities of composting pf 
hui nan excreta have been coverrated, while the accompanying dangers to pub^c 
health have been overlooked. (Chap VI, para. 69). 

61. Composting is not advocated for municipalities with a population »f 
«ver 100,000. Under-ground sewers to transport human excreta are safe* In 
'«very respect than manual removal of nightsoil from lat.nes and should be 
installed in such cities. If large municipalities are allowed to compost nighteo|, 
they will develop a complacency about insanitation and put off sewarage Itr 
-ever. (Chap. VI, para. 62). When cities with a population of over 100,006 
sewered, the nitrogen in the waste can be conserved fop apipjdtywal nM ly 
•ewage farming wherever possible. (Chap. VI, para. 63). ‘ ' ” V 
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62. In sewered towns, water closets only should he ponnitted. ((diap. 
para. 69). 

G‘h As re<.C0‘ds in)int<*j|)a(d'ies, w * \v<*id ! 1 ^urK^stin.^ 

of nigiitsoii on a sit ' at least lialt a init' awav fnen tl< Haois nu the 

leeward side under good supervision, (( 'ha p \' I rd ). 

(M. Any proposals to encourage composting in prixsite ('ompoiinds in munici- 
pal areas will be positively dangerous and sliould be tinnly r(‘sisted. ((Jhap. VI, 
para. 65). 

65. In villages and other places where there is no organised refuse or night- 
€oil collection, composting cannot l)e carri(‘d out e}hciently. Only cattle dung 
will be available. That can be durnj)ed into a manure pit in (‘ach eompound and 
covered with straw and ash. Eventually, it ea,n }>e usimI as mamir(i every year 
or half-year. We strongly rec^ommeml th(‘ (•onstruetion of sueE ?nanure pita 
for cattle dung, straw and leaves, but not the composting of human excreta in 
rural areas. (Chap. VI, para. 66). 

66. We have come across a suggestion that villagers should put u[) public 
latrines, defaecatc in them and cover the excreta with refuse' he! ore hiaviiig. 
These are said to be designed to produce compost for village use. Knowing 
the frailities of ordinary human beings and the diilieiilty of eolleed ing and bring- 
ing refuse to a public iatrine in a village, wa' liave to states in all humility that 
the scheme is utterly impracticable. (Clia)). VI, para. 67). 

67. Other recommendations regarding disposal of reliise are given in })ara8^ 
58 —60 of Chaj). VI. 

68. In unsewered towns, service latriius a.r(‘ not vary satisbict, )rv, Wo 
recornmend tlie const merion oflat rire's ^\dli<•h r(‘([uire im siu vie.e end io wiis li the 
excreta can l)C dispns: d of at t!)'‘ site of tie* lat rim^ in s hygieni;* marmer. The 
best tvpc is a latrine in winch solid and rufuid cxereta can b(‘ \v:is:s ;i iiOo a 
domestic sej)tie^ tank. (('ha]>. VI, para. 72). 

69. The septic tanks should be provided with mems o!’ deslu 'yiiig and 
F.honld be desludged regularly. (Chap, VI, jjan a. 72>). 

70. Even if* there is not sullieient land l(>i- the absorpt ion of -illmnt Irotii 
the domestic septic tank, the discharge of (‘flhnmt int^o a ?nunH‘i[)a.l siillagC 
drains should be permitted if it is already tlurre. Th(‘ (dfliient Iroru the tank is 
Iftot likely to be worse than the raw urine aiid faces wliicli tlie drain ac-tually 
carries (Chap. VI, para. 74.) 

7L For villages where 85% of the po])ulatjon lives but hardly b% of the 
houses have any latrines, septic tank latrines, well latrines, “ liagari (Mysort^ 
lype) latrines, borehole latrines ami pit privies are suitable. They re |aire no 
ilweeper service and are reasonably safe and clean within the limitation of low 
'#ost and the imperfections of a. rural environment. We rerjuir.i mllhons of 
them. They cannot, however, bi* luiilt and presented to (cich h >usf.‘ hy heahh 
4epartments of Provincial Governments. Only technical service (lau be given 
and inducements offered. A few model latrines of each typ^. aliouhl be hiftilt 
it each village for educative purposes. (Chap. VI para. 76). 


72. Wie Tfllagew can be induced to put up latrines in their houses if there to 
faod leadership, backed by an organisation for technical service. Rural paa^ 
dhayats, social service organisations, schools, health eentre.s, etc., a.re am 
means of reaching the villager. Rural panchayats .specially have potentialitu* 
for improving the rural hygiene and gi'tting latrines built in rural areas it their 
activities are regulated and oriented properly, (('hap. \ 1, para. 78). 


7.3. IN RURAL AREAS, ’rilE AIM SHOULD BE TO PROMOIT. 
LATRINES IN EACH HOUSE AND NOT PUBLIC LATRINES. Jl 

para. 79). EXPENDITURE ON PU BLIC LATRINES SIl OU LD BE LIMI I ED 
TO THE BAREST RE()UIREMENTS IN RURAIj SANITATION PROGRAM- 
MES. THE EDUCATION OE THE INDIVIDUAL IS FAR MORE IMPOR- 
TANT THAN THE MERE PROVISION OF A PHYSIOLOGICAL NEED. 


(Chap. VI, para. 81). 

74. Publie latrine.s should be built at railway .station.s, bus .stands, parks, 
places of public entertainment, markets, .schools and colleges, hostels, dharam- 
salas, public offices and places of public worship. The number of seats should 
be on a standardised scale. (Ctiap. VI, para. 82). 


76 THE PROVISION AND MAINTENANCE OF WATER SUPPLIES 
IN VILLAGES AND THE INTRODUCTION OF D. 1). T. SPRAYING FOR 
MOSQUITO CONTROL ARE TWO'SERVICES MHIICH PEOPLE READILY 
APPRECI ATE AND SHOULD BE USED AS LEVERS FOR PUSHING 
ON LATR INE CONSTRUCTION IN VILLAGES. (Chap. VI, para. 83). 


70. BUILDING OF A NEW HOUSE IN OLD OR NEW VILLAGES 
SHOUlvD NOT BE ALLOWED UNLESS A LATRINE IS ALSO BUILT. 
THIS POWER SHOULD BE VESTED IN THE RURAL PANCHAYAT 
BOARD. GOVERNMENT SHOULD ALSO MAKE AVAILABLE TO THE 
PEOPLE DESIGNS, MATERIALS AND EQUIPMENT FOR PUTTING 
UP LATRINES. STANDARD CON( RETE StHlATTlNG PLATES CAN 
BE MADE AND SUPPLIED TO VII.LAGERS AT COST PRICE. EQUIP- 
MENT FOR PUTTING DOM^N BOREHOI.E LATRINES SHOULD BE 
MAINTAINED AT EVERY HEALTH CENTRE AND EVERY SANITARY 
INSPECTOR’S OFFICE IN THE RURAL AREAS. (Chap. VI, para. 84). 


77. As in the case of housing and water sujiplies, the SHORTAGE OF 
MATERIALS is a deterrent factor in the iniplomentaticn of plans for the hygieuic 
collect on and disprsa) of community wastes. It should be overcome by 
is loast of production and bettor allocation of existing production. (Caap. 
VI, para 86). 

78. There are only three or four large sources and some small sources of 
supply of stoneware pipes in India and the ir total production dots i ot exceed 
1,200 tons per month. If our mode.st plans for sewering all cities of over 1C0,00D 
are to be implemented, AT LEAST THREE MORE POTTERIES SHOULD 
BE BUILT AND THE TOTAL PRODUCTION OF STONEM^ARE PIPES 
AND DRAINAGE FITTINGS STEPPED UP TO AT LEAST 3,000 TONS 
A MONTH. THE PRODUCTION OF SANITARY FITTINGS, GALVANIS- 
ED PIPES. ETC. SHOUIiD ALSO BE ENSURED. (Chap. VI, para 86). 
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Ti. It wfll be worthwhile for the engineers in charge of largo sewage un^r 
t«*ln^ to arrange for tho manufacture of cement pipes in their own factoiie*. 
(Ohap. Vi;, para 87). 

80. Sowagc plants need trained pen- cracl i u besides 

nical onginerra and electrical engineers lor j.iimpin:; stations, there 
agriculturists for sewage farming and chemists lor analysis .Uune ^ ^ 
should 1.0 a pulilic health engineer to co ordinate tlie work ol t!,o ix oplc ui 
charge. In tho large self-governing cori.orations, the dramage depar men , 
should have a public health engineer at the helm. In 

the municipal engineers should bo provincialised and , .’'"'p , j! 

Public Health Engineer. As in the case, of water suT.pbes. tho (Ih.ef Public 
Health Engineer of a Province should be authorised to ciertiiy a wcirk as essen 
tial and have it carried out at the expense of the rauiucipality when ho find 
that the municipality is not co-operative. (Clia].. \ 1, para 

81 Refuse collection and disposal can lie entrusted to tlm municipal 
Tte ,,1 «a„.p,,rt .»1 “r”” ^ 

labour are tho pro})<)rulerant features of tlu*. work imi «ui eiij^uioe c 
bettor than the heall.h officer, provided be has liad " 

tho public health objectives in tho torelrmit. (( ha]>. Vi. ]..ir.i 

82. The collection and disposal of c.vcrota and this clcausiiig ol 

actually carried out by Bhaiigis or sweepers 1 hey in e doing . ^ ^ ^ 

rian service and should be given good 

;srimmllb:ur This should receive a high priority among our short- 
tm-m plans. (Chap. VI, ])ara fid). 

83, sui«.».k,r: Of i.y 

(,,011. removal and disjiosal of community wastes sliould l.< cm, u .. 

a« prac*'icable. (Cliap. VI, jiara 91). 


Cii.vcTKR VH Foon Drink .\ni 


Mll.K 


64. The dauEcr of Mnen.teiei, cl ,lie»» 
groat, especially m urban an^.s where produced, stored, 

drink establishments. Food, drink and m . . J v fr,^ fr,-,in 

trax^ported and served under enviromm^al conditions wind, 
the dangers of contamination. (Chap. VI 1, para. i). 

66. So„, of fh. food pro™«,.n6 'f "j*— lath .™lhSt 
of a manicipahty and may esca^i.e contro ^ ^ eo-ordinati.m between differ- 

Tbe law Bhoulcl be. ..reas ' so t hat tho wholesale i.roduccr 

Mat health authorities m urban and ru . < . 

can be controlled and not merely the retailer, (fdiap. \ H, par. I 


87. The workers in food processing: establishments, snch as flour mills, 
bakeries, (M>rif(ud;l()iieri >s, ice caurori^s, sweetmeat s(ioy)s, biscuit factories 
ice cream planbc ;e ra<<:<l water Ic ^ kictork's, fjapa'k v<ieetabie chee, vanas- 
])ati, iripc. l:un meeiijCa-turi is sold man dacturo of sciinted arec;nui!iS ami large 
public kitelimis, siioiild la certilied medically fit. The control of largo food 
pn cessing ostaljlishiueut:; should be tjolitoKrd up by smtabk- provisions in a 
Provincial Public; Health Act deiigi.ed to secure closer co-ordination of the 
municipal and jirovincial health departments. An inspectorate should he 
established in the province for regular inspection and quality control in thewae 
estabiishmer ts. Breaches of regulations by these establishments should he 
liabkj to deterrent punishment. (Chap. Vll, para. 11). 

88. TocliTdcad reconiTTiendationB regardii.g sanitation in concerns which 
produce articles of food for public consumption, such as dairies, piggeries, 
farms, poultry fjxrms, etc., are given in paras. 12-lG of (^hap. VII. 

89. The standards for dairies and cattle slieds are detailed in para. 14 
Chap. VI 1. Municipalities will not be able to enforce these standards merely 
by prosecution. 'They will liave to liuild model dairies anel then compel the 
owners of cattle to keep their cattle there on payment of rent. Provincial 
Governments may also launcli sedicmes like the one that the Bombay Gove'.rn- 
ment is (;arrying out a^ Are outside Bombay City. Co-c>perative milk farms 
may also bo permitted outside the municipnl limits. (Chap. VTI, para. 15). 

90. Buildings used for storage of food and foodgrains should be free from 
damp and shoukl be rendered rat free. The ventilation, temfierature and 
other conditions of tlic storage establishment should be such as not to encourage 
spoilage of the ii,rti( k's sfor(‘d or to endar.ger the hoallli of tin; w(U‘ker , there. 
No wholesale, go'hovu ;i, wandioiuu s jmkI cold sloragt^s in tlie |)rovince should in) 
opened without coiisuiting the public, licalth ongiricer and fho liealth otlicer 
c 0 nee r ne* 1 . ( ( u ; i } > . V J I , [ >; i ra . 1 7 ) . 

91. Ifecoinncuidations icgarding rc:^ ailing (esiaiblisliments arc given in 
paras. 18-23 of ('afip. Vll. Sale of exjiOMal femd, ('ut-fruits, etc., on pavem(vnts 
and in other plac<‘s shoidd be stop|>cd. To aclueve this, public; opinion and 
])olice action arc n(‘ce;;;;:iry. Model iiiarkctB sliould be ]>iiilt in every urban 
area. Wholesale markets should have adequate faeilities for storage of perish- 
ables. In restaurants, eating houses, etc., provision of adequate supply qf 
safe wafer*, prevision of a boiler for liot water for sterilisation of utensils, pro- 
vision of a garbage bin with a lid and provi'^ion of wiishing facilities for customers 
and staff are essential. The penalty for failing to provide these should bo 
deterrerit. Regular spraying of a suitable insent'eide should be. made a condi- 
tion for gran+ing a licence for food retail ng establishments to operate. (Chnf). 
VII, para. 18-23). 

92. Food sanit.ation in pilgrim ceiffres and alms houses is discussed i» 
paras. 21 and 2() of Chap. Vll, The ordinary standard of sanitation relating 
to restaurai t'" and (‘sting places cannot be applied tx) these situations. 

xiiver, it is necessary at pilgrim and poor feeding centres that kiitcfhaiii^ slu^illd 
foe well lighted and ventilated ; that food §hould be kept covered and not ejqiofoid 



163 


till it 16 served , that water and food should be served liy ladles and spoons 
untouched by hand ; tlijit washiiig la(*ilit/i« s should Ix'. pro\ ided for those who 
ut , and that tlio Itaves aiitl yarljugo sliouhi [xi ehxnied ujt juid <r!s|u)8ed of by 
burial or bv leedinn lo cows, ete, {Chup. VI j. paras. Ii4 and :2b). 

Chaptek VIIL Lighi and Air 

93. Gcod lighting and good ventilation are conducive to lietter endeavour, 
better co-operation and greater and better output in homes, schools, offices 
fttctories, etc. (Chap. VIII, para. 2). 

94. Windows are used for natural lighting and natural ventilation. Stani- 
erds for window openings are given in para. G of Chap. VIII. 

95. Smoke fumes and dust are irritating. They obscure ligld and pollute 
|he atmosphere. Suggestions for control of domestic smoko are made in pare- 
i of Chap. VIll. 

96. Atmospheric pollution can be effectively controlled by zoning and 
gradual shifting of factories from residential zones to industrial zones by legal 
Compulsion and by offering suitalile inducements and hxcilities to factories to 
«iiift. In addition, pollution of the atmosphere can lie coTitrolled also by 
ulfering feasible technical advice t i tlie factories. (Chap. VIIL para. 10), 

97. Other recommendations regarding smoke and dust control are given 
in paras. 11-15 of Chap. VIIL 

98. All cinemas and theatres in electrified towns and vilinges shoidd have 

artificial ventilation, b\ means of wliicli tl;e air in the oceiu^Hsi buihrmy will be 
uircidated as well as ebanged. V IIL parx.. iw), 

99. Opoiation theatres should 1)0 ‘lir-conditioned in pioviuoiai a,nd district 
keadquart(u-s hospitals, vvlieri* the effective temp(U'a.ture is liloiy to exoeeii VtfL'F. 
(Chap. VIII, para. 19). 

100. Third eJass cajTiages in railways shuuLl be fitteai Witih iaiu'. 

VIII, imra. 20). 

101. The jirecediiig throe recommenda,ti{ULs should be carried out withm 
the next ten years. (Chap. VIII, para. 21). 

Chapter IX.- Congregation 

102. Opportunities for transmission of diseases arivse anrl increase whereViT 
yeopl© congregate iiidiscrinjinately. It is th'irefore necessary to exclude the 
liangerous people, to iramuniso tlie healthy people and to modify the environ- 
iaont so as to reduce its poten^iahty for transmitting disease. The excl isloa 
^ dangerous people and the immunisation of the healthy are duties for whicli 

medical officer of health is better qualified. The modification of tl.e erivrok- 
kneiit 18 a duty for which the public health engineer is better qualified. 

li, piribljf ■ 
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105. In India, more attention is paid to the CONTROL of 
•ongregations than to other aapecta of public health work. It is ^ 

highcBt priority among the various activities >v"*’’Jrhan^ IX 

TOcommond that it should continue to be aeooriled that prion y. ^ P- 

para, 2). 

104. The housing of people in places of pilgrimage is generally uusatisf^- 
tory. Ah every room in a jiilgrim centre i.s likely to be occupied by a am T, 
the minimum size of rooms in such places and in aU dharamsalas should be 
200 sq. ft. The rooms should bo at least 10 feet high and have 1®^ l^A 
of the door area in the windows. Other detailed rocaimmcndatio^^^^ 

IN6 WATER SUPPLY, LATRINES, URINAI>S, REFUSE COLLECTION , 
BTC., ARE GIVEN IN PARAS. 6-27 of Chap. IX. 

105. Places which are predominantly pilgrim centres, sanitaria or spas 
should be run as Government townsliips. Central legislation should 

to enable a provincial government to take over the sanitation, health and other 
municipal functions cf such places in the province. (Chap. IX, para. 28). 

106. Schocls are plaices where children from all classes of society congregate 
and can communicate diseases to one another. The hj gienc of tlu ( nv iionmcn 
in the schools should be of a high standard from Ihc point of view of prevention 
of disease and, even more so, from that of pTact,i<;al liealtb laluoatiom Recom- 
mendations ri'garding schools are given in paras. 30-45 ol Chap. IX. 


107 Cinema houses and theatres are j.opluar places of public resort- 
Their standard in cities is fairly sat isfactory, though in moffiisil towns <b.®y are 
not so clean. Renommendations regarduig tliese and other places of pubhe 
resort are given in paras. 49-r)(', of Chap. IX. 

108 TIh^ three important means of pulilie transp<>rt, which w(^ hav(‘ v^n- 
sidered, are railways, tramways and buses. Overcrowding has lieeonv^ insulTe:r- 
able in all three and the chances of spreading disease by contact have 
inenased. It is tbeiefore recommended that pi riodieal disinfestation of pubuc 
transport vehicles should be carried out with D.D.T. or other insecticide*!. 
Kecommendations regarding public transport are given in paras. (>4-72 of Chap^ 


Chapter X.— Pollution of Streams Lakes and Beaches 

109. Rivers, lakes and beaches, which have been revered and sanctified 
by religious traditions in India, are polluted by the discharge of wastes and 
excreta by individuals, municipalities and factories without sufficient consider^'- 
tion for the health of other users of the same water or ftr conservation of acquatair 
life or for beauty. The Central and Provincial Water and Drainage Boarda 
recommended by the Health Survey and Development Committee will h» 
useful for the control of river and beach pollution. If these boards are not 
established, due emphasis should be given to the supply of drinking water and 
to the prevention of the pollution of rivers in the activities of the Central 
Waterpower, Irrigation and Navigation Commission. (Chap. X, para. 7)^ 



110. Staiiflards for tlie offluont, (sewage or trade waste) with a view 
c»Btrol!ing river and heaeli pollution are diHcussed in paras. 8 -12 ol tlliap. X. 

in SRWAGE TRliA'i'ME.S'T AN!) INDUBTltlAL W ABTi-', 'I’RlvVl'- 
MKNT SHOULD BE CABRIED OUT TO THE EXTEN'I' NECTISSARY TO 
ADIUST THE POLLiri lONAJ. LOAD TO THE EArACll Y OF TllE RE- 
OEIVINO RODY OF WATliR h’OR SEL1<’ FU RIEL ';Vi ION . I'HtH >t ; i 1 \\ E 
ARE NOT YE'l’ RIPE FOR LAYING DOWN STANDARDS BA LEGDl-'Y 
TIVE ENAGTMENTS, AV'E GAN GO.NTROL POl.LIJ'l'lON BY INVEsiT- 
GATION IN EAGH GASE. {v:iia.i.. X. iian,.. !-!)• 

112. 'rhe rxillutiona! status <;(■ our rivis sinuili! l)o siudied. r.■a^•..l,I lou 

eoBBtants sliould be eompuU-d and .standards shoidd E*' evov. t . i.,. ..i .i 

is necessirry. 'i'he Wate.r and. Drainage Boards, ,1 esuil.hsl.e.l, ran pr.o,' a 

Thi, ty,,.. >.I U,.- All-1.0,,, .■ ."-'S;;'"' 

Public Ilealth, Galeutia, may be, encouraged to de.v<dop research in a I. « i a- 

ba»ins. (Ch<T>p. X, piu-. !/>)- 

113. Provincial Public Health Act.s should contain a jirovision f. ' 

that the discharge ot sewag or .ndust.rial waste into ),ody ol watci vmII b. 

allowed only after the i-^F :;;:r 

Oftt the aMiuihti} oi ii aiuiw ^ 

treatment and standard of efflueni,. (Gliap. X, l>a,ra. lo). 

114 I’he Ministry of Labour .siiould instruct all (uctoiy iiisj). i toi,, to u t< i 

.U ,ii,,o»i ..t ".yy ‘N';;; 

Heahh and get its reeommend.aMons implemented, d-diap. X, pa, a H,). 

113 The disnosal of sewagi' ou land by farmin.g during dre month.s alV , 

iinobjectionable with sufficiently large ililm ion. (( Iv-., ^ ■ 

■ OiLi u -inil li""( hes bv in'lividiiais . lui be con- 

116. Pollution of rivers, lak-s and 

trolled to some, <>xtcnt !,y cons, rucung from ilie.se 

uriruila at bathing beaches and pia .s. i , j. uPsorbed in 

!atrinc.s and urinals should be mtner connected to pul, he sewer, 

the soil. (Chap. X. para. 18). 


„7, I, pr.,bl..mH of nvco 

or ytotoK ronoot 1 ,„ t'-f '.g^, ',,^,11:, s.-t,t.l<- ll„- ti.efor 

MifiiHuiios of Health, the (.Hitnii Miai.o v * 
arbii I'ator, ((.Miap. X, para. 

Chapter XL- Industrial KsvmnNMmr. 

* it, -.niiilv 'rhuv hOv'G' ifcri 
, 1 IS, [ndusu-ir‘s havu /r""*;:;:- u 

nssoc'iaLod widi Hh' gi-tnv'is ‘‘1 ' V oliscrvo-lG m.n. Co 

is vast and we have eutoJiute ‘'ais ^ *,v; i.cM'D-ivu v ;im')ag 

giderivig the hygieiie of the indiLs loaf a ii\o a . , 
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many to think only of the w *rker’.s environment in the factory and ignore his 
iionie (vnvironTnent. This in our opinion, is ine.orrect and injurious. Bad 
housing cornlitioiis bligiH' tins <*.|)arai*{.er ionl efficiency of the worker and hifr 
family and also [>light the cliaracter and t(uie of the neighbourhood where the 
vTorker lives. Broaden* perspf'ctivas iuid better co-ordination sliould be brought 
to bear on the solution of industrial liygie.ne pro])l(Mus. (Chap. XI, paras 1-2), 

119. The number of fa,etory ins]>«‘elors .^'lioidd be inere[nsed so that fac- 
ts^ries may l»e insjx'.eted jjiorc^ ofteu, pndVoabI}- twice a year. Small 

ta/'tsyri<*s !'c<|(iin‘ mort' irefiu-mt in-'iaecttions tli;m iarire ones. ((,'h‘.i|>. X, 

il^O. s ijf jiuijtiings shoili^i in* f)a,;se'd a.s (i;, for i lic ynnisi/iy i)y a eompeton: 
peiso.i (»oe)re ii, lii-*.'nce is issmai or r(vntnv(‘d aimuaiiv. (Chap. XI, para. 7). 

121. Cadiial da^ta sfiould be collected <a)nc(‘miiig act ual cnvironme ntaf 
(anniii ions lu various ijidus!;ri(*.s. Such work is going on now under tin* auspicea 
(A the IrnhiU! l\.es<‘aa‘ch Pnaid A.ss'0(d at- ion ; it sliou'd b(‘ (Continued and its scope 
<vxfen.,u‘(}. (diK;j). XL paio.. S), 

122. 1 he h}’gicne ol tlie cnvironiuent of a factorv'^ is disccussfxl in i>ai‘a s 
9-i;i of Chap. XL 

122. Training in industrial hygiene should be given to three classes of 

jiroiessional men doctors, engineers and chevruists -- with a slight difference 

in emphasis, so that t‘acli can collaborate with tine other two in fulfilling lii# 
role. ((diap. XI, para, 15). 

121. Among oUim aineniti(\s to be provided for the comfort of a woj'kor 
in. a la, (‘lory, tfie fol lowing should reravive sjxaviaj attention : (a) siippl}' of 

drinking wata'r. (5) provision ot latrines arid urinals, (c) washing facilities. 
(d) eanteims and (c) (ueches, (Chap. XT, ]»ara. 16). 

120. Th(‘ drinking water should b(‘ disinfected, cooled and supplied un- 
toucli(*d by hand. It is not expensive to put up an ice-box with a cooling coil 
and supply the water through the coil and a fountain, if there is a piped water 
supply. (Chap. XI, para. 17). 

126. The scale of latrino. accommodation prescribed in Provincial rules 
under the Factories Act should be revised to conform to that recommended hy 
U8 for public latrines. (Chap. XI, para. 19). 

127. In public latrines in labourers colonie.s, the number of latrines should 
be provided on the basis of users and not of workers only. (Chap. XI, para. 

128. Washing facilities provided for labourers in ffictories are not inade- 
quate but tlu'ir niaint enaiice is far from clean. Tliis should be improved 
(Chap. XI, para. 21). 

129. Kecommendations regarding industrial canteens are given in Chap. 
XI, para. 22. 

130. Recommendations regarding creches are given in Chap. XI, para. 23- 



Chapter XTI — Hygiene of the Rural Envihonment 

131. About 85% of i he poopie in India liv.* in Viii:u:'V: air tla" 

backbone of our naf ional economy and il; is reeoynis(Hl tluit i la- ur d < 0 ; a inc' 
tion is eB8< ritial. It ha^ many facets but; aw*. ha.ve. ecmi l‘•d oci a K a,-. .o the 
reconstriK't iem of tlie enviTvmmont, from tlie liradtb poim, of view. (( '1: vp. XII 
paras. I '3). 


132. 5VATER SUPPLY IN VILI.AGES IS MOST UNS A ITSF \( Tt HtY. 
IT IS THE ATOST IJRHENT NEED. NEXT IN I5T*N)RT A TO M Al. \ 
RIA. OIARRHOEAS AND DVSEXTItILS ARfO TJIL rAL^tis ( 

NESS ANIIATEVER AIA’Y BE THE KINANtTAT STlM\(HN\rv\ 
VINC'ES SHOl-LD UARRRA’ OiTf A. srsTAiXiA/ PKOBXVNNl- oP 
PLANNED RITLAT/WATER Sl^JVPRlIoS SPPF \]^ (AVIrR A MUAiPK]: (ip 
A^'EA RS. V ork sbonid ])^‘ car?-ied out by tiie Piibla' Hea.lt}i Ivnyiner i iny 


Departinent oi* a: b'.ist u-ub'r its dircctLm arul funds should imt l>e sprat wiili - 
out its control. ON AN AAIARAGE THE ( APIIAXL EXPENDITURE MAY 
BE ABOUT RS. 3/ PER HEAD OF POPULATION SERVED AND THE 
ANNUAL MAIN'rENANGE EXPENDITURE (A\N BE IttAllTED TO ONE 
TO TWO ANNAe. PIMt HEAD PEIt ANNUM. ((Trie Nil, omm.,, l-d). 


133. Tdie m< c.ns of disposal of <vxcrcta in villages is ■very uiisatisfi'ct 01 y . 
There are bnv latrines ajid nat urally On* soil is poljutod. Tju* ty[H‘s of lan im's 
most suitable for villayass and ways and means of providing t.lunii h;!,v( Ic en 
discussed in paras. 8-1 b < f (-Iiaj). XIL 


134. The houses in yillages are generally r)\vned and not rent<*(l. Thes(^ 
are not generally over c-rowded but there are not sufficiejit windoAs s fer liglit ing 
and effective cross-ventilation. Tlieix' is no scojK* lV>r radical alreralion c-s die 
villagers are- poor. Some im}>rovement. can. lto\v<‘\'( f\ bo < (leefa'd. fdi ovam- 
]d.e, villagers may l)e persuaded t;o ccnsti uet t lnni* eat if - slieda ay s v frt'is t he 
house and to dig a manure pit ; t. t h(‘ conu‘r of tlu' backyard . In addit ion, tlii^ 

pT'emises-sanitation ” of the hoir^e should inelmh- *spray of D D.T. at hsist 
onee in two to six months to control tb(‘ transmission of moscpiito and ilv' bornc‘ 
diseases. (Chap. XII, paras. 17-26). 

135. \dllage communications are bad, especially in deltaic are,as. This 
is a great handicap to rural reconstruction and health work. Imjjroyement of 
village communications is essential. (Chap. XTT. paras. 27-30). 

13G. The wliolesale ri^plamiing ef an existing village is not j)racticable. 
Some suggestions regarding planning of now villages are given in |)ar:i,. .‘02 of 

Chap. XIL 

Chapter XIII. — Control of Insects and Other Neclors of Disease 


137. Malaria ranks highest among the causes of death and sickness in 
India. Means directed against the mosquito-transmission of malaria are, in 
the existing state of knowledge, the only methods which give permanent con- 
trol. Mosquito control is also required in the case of dengue and filaria. >Sug- 
geg^ioma for mosquito oonlarol are given in paras. 7-17 of Chap. XIII. Main 
recommendations are : 

(1) PUBLIC HEALTH ENGINEERS SHOULD BE GIVEN TRAIN- 
ING IN MALARIA ENGINEERING. (Para. 8). 
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( 2 ) 


PROVINCIAL GOVERNMENTS SHOULD EXTEND RURAX 
MALARIA CONTROL BY INDOOR RESIDUAL SPRAYING Of 
D.D.T. IN ALL DISTRICTS WHERE MALARIA IS ENDEMIC. 


(») 


(para. 13). 

IN MALARIAL AREAS D.D.1'. SPRAY SHOULD BE APPLO^ 
TO EVERY HOUSE PERIODICAI.LY LIKE AVHITE- WASHING • 

(para. 14). 


FACTORIES FOR THE MANUFACTURE OF AT LEAST 3,000 
TONS OF D.D.T. PER ANNUM SHOULD BE SET UP IN INDIA 
BY GOVERNMENT OR WITH GOVERNMENT AID AND 
CONTROL, (paru. 10). 


1S8. PERMANENT MEASURES O J RAT CONTROL ARE NECESSART 
FOR CONSERVATION OF FOODGRAINS AND FOR THE CON- 
TROL OF PLAGUF: in the ARE.AS WHIMIE IT IS ENDEMIC. Sugges- 
Mone for rat control are given in para..s. 18-24 of Chap. XIII. 

139. Th(! Ily is the agent for rneehanic.al tra,nsmisHioji of inany diMeaswi. 
Methods of fly control have been di.scussed in paras. 26-27 of Chap. XIII. 

140. D.D.T. sprays will control sandflies, fleas, ticks, bugs, lice, etc. (Chap. 
XIII, para. 28). 


(SnAvrKu XIV. — Dksign ANj>CoNSTKU(’Ta)N OF Mwnic.M. and Health Ckkthbr 


141. Demand for hospital accommodation is increasing. The design of 
wiedical buildings is therefore a matter of great importance in national planning 
'The main defects of medical and public health buildings as noticed and the 
broad technical principles that should be applied in constructing them 
liiseussed in Chap. XIV. 

Chafi'EK XV.— OniEii AsrKcr.s of Envikonmen fal Hyuiene 

142. Some aspects of environmental hygiene which have not been discussed 
in previous chapters are dealt with in Chap.'X','. Thc.se arc sanitation in prisons 
(paras. 2-8), proper disposal of the dead (paras. 9 -12), hygiene of the barber 
•hops and saloons (paras. 13-17), dhobi ghats (paras. 18-20), disinfection sta- 
tions (paras. 21-23), and plumbing paras. 24-28). 


Chaftek XVL — Constructional Materials 


143 ACUTE SHORTAGE OF MATERIALS IS NOW THE MOST 
SERIOUS HANDICAP TO THE IMPLEMENTATION OF ANY SCHEME. 
The production in the country is insuliicieut for our requirements even if coudi- 
cions had remained as they were before the War. We cannot look for reliel to 
imports from other countries due to limited foreign exchange resources. (Chap. 
XVI, paras. 1-2). 


144 THE FIRST STEP THAT COVEbNMENT SHOULD TAKE FOR 
THE IMPLE.MENTA'ilON OF OUR PLANS IS TO REVIEW THE PRO- 
DUCTION OF CONSTRUCTIONAL MA'iliRIALS AGAINST OUR RH- 
OUIREMEN'TS AND 'TO ADJUST INDUSIRIAL POLICY WITH A VIEW 
T© INCREASING PRODUCTION OF ESSENTIAL MATERIALS ¥OR 
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ATTAINING A MEASURE OF NATIONAL SELF-SUFFK I ENO V . EXIST- 
ING PRODUUnON SHOULD BE C0NTR01.I.EI) AND ALLOOATEI) 
more EQUITABI.Y WITH DUE RECHKiNIT ION OF THE EX^rJU^AIE 
URGENCY OF SOME OF OUR PI.ANS FOR HOUSIN(C WATER SIHHMW 
MALARIA CONTROL, ETC. AT THE SAME TIME, NEW FAiTORIES 
SUOUIT) BE SET UP TO ATTAIN THE TARIRTrs OF ITIODl 'UriON 


m PRIVATE ENTERPRISE WTTH 
BY STATE ENTERPRISE WH^HIN 


OR WITHOCT STATE 
THREE YEARS. Th 


AID AND 
0 iivniliiblc* 


foreign exchaTige resource's should be* couseuveMl lAr iiu|)oriiiui- Hu* Ciipitsil 
(^quipiueut required for settin^^ up these faefoih's and for iin})ortinij tliose 
artkh'S whielj (:anriot. l)e produe<‘d in India, (’'liaj?. XYI, paras, IV I). 

145. Details of requirements are -iveu in i(^spe(4 of liriek^ (pai’a,s. b 7), 
coal (paras. 8, 9 and 11), lime (para. 10), eenamt (paras. I I-! 4), iron and sued 
(paras. 15-20), doors and windows (para. 21), timbci’, tiles and other Tooting 
materials (para. 22), ca,st-iron pij)es (paaai. 25), galvaniM-d iron a,nd wroiight- 
iron pipes (paras. 2F2()), e<a‘amics (para. 27), ridorja ' ([)aras. 28 29), alum 
(para,. 50), D.D.T. ({sar.a. 51) arid (.thei* elK'micals (p;i[‘a. 5,2). 


Cjiaptur XVll. Okcaxjsation ax]> a !),\HN isrKArio:v: 

140. FT IS ESSENTIAI/niAT, BOTH AT THE ( i^NTRE AND IN THE 
PROVINCfES, THERE SHOCIJ) RE A STRONG TlG llNI(b\L ORGANI- 
SATION WHK H WILI. BE (50NS4b\N4 !.V A1’ WrdtK TO MAKE USE 
OF EVER Y OIMTIRTU N ItrV TO I M l/ROV it IIN VI RONM ENdbVL II YiU ENE 
AND WHOSE SPECdAI. R ESPONSIBHd W4LI. BE 14) ENSCRE Til VT 
RECOMMENDATIONS MADi: IN IdllS RIOIALE ARE CARRIED OIT. 
Such an organisation is not found ttow w. tlie Ceuirad Co\ (a’ument and iiT manv 
of tie' ProOnees. ((Tia[). XVI i, para. 1). 

147. Plans for environnamtal h\'gien" eaj] i>e im[>lemenb‘d osdy |)y en- 
gineering methods dii‘(M4:i'd towards th(‘ |>id)li(' hea.llh objtM‘ti\e. Tlu'v aa’e 
the s})ecial field of the j)id)lie health engiiKau'. who is the* T’ight person to take 
charge of environmentai liygiene. 11 k‘ maintemanee of health deqxmds on, 
personal health services, wliieh tin' nu'dical In'alth oflicer alone is ('ompetent 
to give, and on impersonal [i(‘ahh serviet'.s (or environniental hygiene) which 
the public health engiiua'i' alone is competent to reinh'r, Botii are essential 
and both should be organised and co-ordinat(Hl in evaay ()rovinc(‘ and at tlje 
Centre. This co-oi'dination should be arramu'd l>y the In'aals of t in' two services 
as equals. (Chap. XVIT, paras. 2-4). 

148. The publi(? health engineering depai'tnnmt; sliould be attached to the 
Ministry of Health. (Chap. XVIT, ])aras. 5-15), 

149. At the Centre, there should be a Consulting Piiblie Health Engineer 
attached to the Ministry of Health as an Adviser. (Chap. XVli, paras. 14-15). 

150. In the provinces, there should be a Cliief Public' Health Engineer in 
the Ministry of Health, with headquarters staff for design, investigation, 
research, etc., and with executive field staff for construction and inspections. 
(Chap. XVII, para. 16). 

151. The status, etc., of the proposed public health engineering staff is 
discussed in paras. 20-22 of Chap. XVII. 

M684MofHealh 
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152. THE SERVICES OF MUNTCIPAL ENGINEERS AND OPERA- 
TORS OF WATER AND SEWAGE WORKS SHOULD BE PROVINOIAL- 
ISEIL (Chap. XVIL paras. 23-26). 

153. A COMPREHENSIVE PUBLIC HEALTH AGP SlIOi'Ll) BE 
PASSED IN EVERY PROVINCE. (Chap. XVII, para. 28). 

154. Necessary legislation should also be enacted to etisnre that local 
bodies perform elementary functions of environmental hygiene to standards 
prescribed by the Ministry of Health. (Cha}). XVI 1, [)ara. 2^)). 

155. A revenue of Rs. 13/- per (aipita per annum will l)e n(Ha'Ssarv to nuiin- 
tain ellicient municiprd scrvdces. The aetua.1 reveniK's of m;)nv munici])ah( ices 
are ordy Rs. 3/- to Rs. 5/- p(‘r capita. The Local Financ(^ Erujuiry ('ommitt(‘e, 
set up by the Central Ministry of Health, is in vcstigating ways and means of 
improving these revemn‘s. ddc' recomnundations of that Commirt<'<* honld 
receive due consideraiion. UNLESS THE FINANCES OF LOltAL LOUIES 
ARE INCREASEIL THEY (XNNOT IMPROVE ENViRONM EN TA L 
HYGIENE. (Cliap. XVll, para. 3d). 


CtlAITKK XVITl. — TRATNINO OV I'EK O.VXKt, 


156. The public healtli engineering service that has bei'i. proposed in 
or XVll can be an (dlective inst-rmnent for ondering sei'Vice and (sui 
produce results if (ptalifiod peosonmd is af)pointed at least to tie* senior Oi)st.s. 

HENCE, THE ORG.iNlSA4dON OF TRAlNfNG IS OF THE UT, \10Sr 
IMPORTANCE. HOWEVER, THE UTLLISAITON 01^ rRAlNeil) PER- 
SONNEL SHOULD NOT LAG BEHIND TRAINING. If it does, there will 


be wastage of talent, frustration and discredit to the courses of training'. (( diai) 
XVIII, para. 1). 


157. The training of personnel for responsible positions in ]>ublic health 
engineering should be both academic and f>ra.(‘tjcal. What is ingested in the 
lecture room is digested and assimilated only in t he field. Tin' value of experi- 
ence should not be under-rated. If it is (‘ombiried with academic methods of 
approach to problems, it is possible to develop leadersiiip in the ])rolession. 
At least in the earlif'r stages more opportunities should be given to p(a)})le with 
mature experience to undergo training than to immature persons who liave not 
made up their minds about their future career, A DEFINITE PERCENTAGE 
OF FOREIGN SCHOLARSHIPS, ETC., SHOULD BE EARMARKED FOR 
PUBLIC HEALTH ENGINEERING. (Chap. XVIII, para. 2) 

158. The Central Government should assume responsibility for trainim'’ 
personnel required for improving environmental hygiene. Different categories 
of personnel required for improving environmental hygiene are : — 

(а) Public Health Engineers. 

(б) Public Health Engineering Subordinates. 

(c) Town Planners. 

{(1) Plant Operators. 

te) Medical Health Officers. 
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If) iSciiKlary luspectors. 

(t/) 'iXHualists in Public Health Chemistry, Biology, etc. 


(//) industrial Hygienists. 


■THR 


.HNIRC 


OF HIGH-aK.\L)E PFdlBONNEL SHOUld) BE 


THE 

V8T 


IM^SPONSliU^.i OF THF ( FNTRAL GOVFHNMFNT FOR AT LEAST 
TEN YEARS TO lY^SURE UNIFORMITY OF S'FANDAiLDS. (Chap. 


XViO, para. 0). 

j.V- F ' ; amarvLUions reajanliM:..; training napiired lYr jiuhlic health 
are -iven in paras. 7^17 ol (diap. XVllj. Pubhi^ IfeaJth EiurineeTs 
, j. - K \y Til'y’^ riL^rneers a.n,(l not civil (‘.nihvH'ers onl}o (( ha[). .X_V 111 , 


i - - ^ -■ 

iOo. 

« I a d ^ ■ f ! c i '■ 

■'!. aao I, 

S-' : ' O' rsv !,,s. 


oarsc of traiaina; organisial at the Ail-te :ai inst staite ih Hy«:^icti(3 
alto. (■alcu(t.a, {\>r the fleyivt* of Master T Knesnecnim {Public 
SYiiabus |)resenbe.{ thorelor are ^au\abt‘ (hr traiiiuia aien for 
(^Sier YVill, par<i. \). 


Aden ih ^i- tua.ud lor |)u.:ei ’ lealth eiy 


<uit 


;; j , iva. .oioa of oiu' re "it ’ 0 ‘‘ odatioits. e-y tor ci uti'e- tat I ihoiuiijj^ 

ly, Eoeinsers shauM lioojii'u • i in aaditha: to i leMua* at the Ail-fjHha 
luaPtuir of lic^iene anil Pulilie Health. If there are threi^ or four enyine-rinj^ 
,lj. :;r i]. 'trovince, all of th(‘iii jksuI not liave such a sttaeiahseii course. 

W'a would wain a .■ linst tnass irnetuet ion under poor i -^oniuir ra('[iif c'.. a tiap. 


..X\iU oara. 

IGJ The s}) 3 eialiseu ‘.oniu;.^ (or pvdihc health euyiucerln^ sIcm!! I i>e ^Iveii 
a , a, |>;)st-;:{raM,cite course an I no; an un hn-yra/hia-w coarse (hlia;c Will, 
] Hi Jana i 4-17). 


riiAcrKR XIX --Fix.\n('C 

Lhd, Financial irnpliteitio'.e oi oui* reiutiiini' ndatious are suironarisc 1 and 
set forth in Uhap. XIX. Tic f)resent financi '^ strinE^iniey in-> 1 oof act as a 
deterreut to thdr iiiDhnnentatlon. The beginninc^s will not (c 1 umcii and, 
during the time required I'or oi'ganisiiig personu 4 and rnatiwials, lie iinancicrl 
pos i t i o n 1 nay i m pro ve . 


(R. (h DAS GUPTA 

i 'h*ur::!nn. 

(lb ('. BOSE), "i 

(B. S. ;V’EHT.\), {Mc.y,hers. 

{N. V. M(II).\E). I 

(K.SrBK-\ir>l.\NV,\\) j 

((.:. c. aiTROO), 

Six r dory, 

Dulr.l New D lhl, Ihe ISih ()<UJ>rr, 1949. 




APPENDIX I. 


(Vide Chapter I, para. 6.), 


Ainp iWirFD HY THE EHVIHONMENT HYGIENE COMMITFEE CONSTITUTED 
QUESTIONNMBE BSUED^BY ™E f^VIRON^EALTH, GOVERNMENT OF INDIA. 


SEC'l'ION A. 

Housing — Town and Vildaoe Planning. 

1 siirrfu —hi any programme of housing improvement, , <io you eonsider ® 

would you suggest for carrying out suidi surveys b-wi,. 

[Ao/e :-ltesnltH to be recorded in a form of ipiantiuitive penalty, scores and ol spceilie ba. ic 

Ote“!!p.-l)o you consider t,t.at. besides the initial survey, a 
exisUng halilons is necessary v Should this eheek-up be more or less continuous oi only at 

stated intervals ? 

What areriey would you consider Buitablc to carry out the check-ups . 

^ Po Jrs. ;/r.,-What, powers, agency and procedure do you 

to have improvements efiected as disclosed in the surveys and eheek-nps . Ai t } 

'“•iT e ..p™* .»»".*• i-p-— 

mcnis efiected to existing habitatjons V 

Are you in favour of money and, or materials being advaneed to etfcct those im])rovemcnts 

treating sucii advamjes as first ciiarge on the property i 

wiiat period would you specify for tlie repayment of the adva,iico made 

a. OommunUy facilUks.—Whixt minimum ' community iaoilitios should bo provided te 

(a) new house areas, 

(/>) built-up areas, and 
(c) rural areas ? 

In the case of urban areas, how would you delimit areas for which tl.ese facilities should be pro- 
vided ? 

‘^:S‘::;rhow:v:r:t!^r ihm'ndZe 

lumlth,' educational and shopping activities. It is diflieult to 
facilities ’ because tlie needs will vary as between diflcrent eommumtics. 

COMMONWEALTH HOUSING COMMISSION — (Second and Interim Keport.) 

. f reduction —Keeping in view the dearth of materials such as iron, teak and ccinr‘nt, 
wha';^et^"l^nst^:Uo.f would you recommend to keep down the cost of buddmg, 
with specified minimum standards for health and sanitation t 

7. Have you any suggestions as to how to construct chea]) houses satisfying the. minimum 
requirements for health and sanitation ? 

8 National Buildinn CWe.— Having regard to the varieties of design, eonstrucfion and 

Lwn a National Building Code to ensure health and sanitation somewhat on the lints on ^^hich 
other countries have done, notably Canada, U.S.A., and Austraha . 

If you agree that a National Building Code is necessary for the purpose, what minimum 
Btandards would you prescribe f 

(In giving your answer to this question, you may take into account the b^ic principles of 
healthfaUiviifg already laid down by the Special Committee on the Hygiene of Housing, organi- 
«ed by the American Public Health Association— vide Appendix to Section A.) 
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9. Pr..Jal,rlc.lion.-Do you consider that P^trs vlfoSn 
scale would accelerate the progress of housing ? VI hat is your p 
pro-fabricated lu.uses to our climatic and living conditions . 

10. Mw>t.r plan.-Tio you consider that the P«P^/“Vf K y^u do, wCt c^ 
area should ho undertaken before improvements are earned out ^ It y 

should govern tlu^ preparation of a ‘ MasU^r Plan ’ ? 

11. IM, the pccr.-What is the present position regarding town-planning schemes under 
CKCoution ? 

Is there a provision in the scheme for housing the poor population who depend on the upper 
class for whom houses are provided in an area ? 

Do you consider i-hat every scheme should provide for such housing in the midst o every 
upper-chiss locality “r 

(Note : -The reference is to housing of domestic servants, petty traders and the like.) 

12. What comments liavc you to make on th(‘ existing conditions of housing of i 

labour in your province or in your area ? . , , . -i. , 

Do you consider that ia plaws where 

liahitation of their workers, it would be n^asonahle an 1 * 9 , ^ nvinimum standards within a 

concerned to improve eonditions at tlieir cost to comp y w i ^ effect the improvements, 

specified time ? If the iudustrialists are willing to come forward to ettccl in] 

what facilities should be aflorded to them ? i 1 

1». For housing workers in cottage industries in of 

designs to suit each industry should be prt'jianHl consistei - au. others) ? 
health and sanitation (say, for instance, weavers, village hlaeksmiths and others) f 

14. hkanomic, rrnf.-What do you cousidcr the eeouomie rent for different cla.sses oi , le 
labouring and poor population in urliaii and rural areas ( j i . 9 

What will be the cost of a house for such a family which will satisfy the minimum statu an 
What suggestions can you make for tl.c provision of such houses which will be with... the 
rent- paying capacity of the poor ? 

If sulisidising is necessary, what do you consider ihe best agency to undertake sue i piojec .. 

lo. Do you consider w hctlicr any control of 
standardised biwis will help in eual.liug ].oor and middle class peoph. to 

If SO, give practical suggestions, , i f r 

16. If housing aecommiidation is pn.vided on the outskirts of ^hee^^^^^^ 

(wliich may he some dtstaiice away from the l)usuic.ss oi w > ), What is vour experieiiee 

inakc to provide for transport facilities t Wliat is your ox,.er.ciicc / What i.s youi P 
of the success of satellite towns in their practical working . . . ■ 

17. T(,wn-Pl„nmng in rural orru^.-What jirinciplc should govern Town-Flanning m rura 

areas ? . j • • 4 T ^ 

(.Vote :-Indiaii village life ia peculiar in many ways It has long ‘o'™ 

as a community In answering the above question, p ease i.ring out wl.at in your i 
would be an ideal village life for which provision should be made.) 

18. What are the rcaasons in your opinion which contribute to the contiun 
OKistenco and increase in the number of slums on private property t 

(b) What are the attempts mad(‘ in your area to eradicate or improve such slums * 


( 0 ) What are the diiBcultios and obstacles encountered ? 

(d) What remedy w< uld yon suggest, for the eradication or improvement oi slums 
on private property ? 

(e) Do you consider a modification of legal powers necessary ? I>o you think an iridepeii- 
dent agency can enforce the legal provision more effectively ? 

19 Priority in housing.— Which class of persons do you consider need housing provision 
first— the poor, the middle class or the rich ? If the State is to provide houses, should it not bo 
for tho poorer classes first ? 

Do you not consider that liousing necessary for the middle and upper classes can be left to 
private enterprise ? 
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20. Do you not consider that the State as an deal and largest employer sliould set an example 
hy providing houses for all its employees ? 

21. Uniform standards . — Do you consider that, having laid down a National Building Code 
to satisfy the minimum requmuuerita of healtli and sanitation, and differentiation should bo 
made in the standards for housing industrial and other laljourers and the masses in general ? 


22. Laws and by-laws.— {a) Do you consider that the laws and by daws governing the con- 
struction of residential and other buildings arc satisfactory ? If not, what amendments will you 
suggest ? 

[b) Are you satisfied that the existing laws a,nd by daws are being (5nforced properly ? 

(r) Please indicate any difhouity or obstaelos encount.erod in tlu^ir enforce ;nent. 

{d) What remedy will you suggest to get over tlie diilieulf ies or obstacles ? 

{Note : — It would bo helpful if tlic positi m is discussed separately in respect of rural and urban 
areasd 

2d. Improvement Trusts.— {a) Do you consider that shim clearance, removal ol congesti-jn 
and similax town improvements sliould be entrusted to the local authority or to a separately 
constituted city Improvement 'Irust { 

(6) What areas would you suggest for tiic constitutimi of an lmpro\ cinont Trust, If you 
prefer an Improvement Trust ? 

(c) What suggestions can you make to dedirnit the functions ol the local auihority and the 
Improvement d’riist and to avoid friction between the two ? 

•vf Method of financing.— {(t) In your area li;vv(‘ the town planning sehcines been financially 
a sm^M^ss ? If imt why not and wlmt suggestions have you to offer to make them a success 
tinancialiy 

(h) To provide funds for the repayment of loans nnpiircd for urban housing s( lierneH, removal 
of (;ongestion and shim clearance the “following rmdhods :tn‘ suggested : 

1. A surcharge or an increased taxation on owners of more than one house in a local area 

2. Dicreasing the rate of property tax n\ ith a higher rate on 1, ouses of a higher rental 

value. 

3. A sxiecial levy on eniployei-s to pnavhle housing for their employees 

4. A bctt('rmeat e sutribution from exisf ing |)ropcrty owners wlio iienelit by slum cle.ar 

anc(i and other improvements in the neighbourhood. 


f). Issue of local lorig-datid bonds at low interest. 

Please indicate, with reasons, your prefcr< !M (‘, if any, for the methods ot Imancmg. Can 
you suggest any other mctliod ? 

‘’a DirecloraU'. of Town-Planning, - is, then', a. separate Directm' ol lown Planning and a 
Town Planning Department functioning in your Province or State ? Dr is this vmrk entrir^-nl 
to the Sanitary Engdnoer or Public Health Eiigmeenng Dejiartment > W hat part is plaved by 
the Public Health (Medical) Di'partinent. in tliis respeci. V 

Which do you consider beat among the following ? 

1 A separals*. ])ircctoraf/C of Housing, a sepa.ratt? Directorate or down-PlaCining, and a 
sex)ar it('. Public Health l^lnginoering Department.. 

2. A Dinaitorate of Housing and Town manning, ami a. separate Pii1))ic Healtii Engme(3r- 

irig Dexic.rtment. 

3. A single eo-ordinated I’uldio Health Engineering Department ? 

26. Go-ordimilion. of work.~Do you consider tliat in every Province or State the 
of Health should be entrusted with Housing and Town Planning or do you feel that 
there should ho a separate Ministry for Housing and Town Plannmg in each povmw or ‘ 

If you are of the latter view, indicate how you will delimit the funetiiiiis between the Ministry 
of Health and the Ministry ol Town Planning. 

27 Do you not consider that better co-ordination and expeditious despatch of business 
would be facilitated if the Mmistry of Health is charged with the responsibility of aU works 
tabulated to improve the health of the people such as housing, town-planning, water-supply 
ganitation, recreation, control of fairs and festivals and the like t 
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2S. Staff . — What stafT do you con.sulor necessary for ITonsitii): and Town Planning in the 
Directorate (General of Healtii Services of the (Joverntnent of India ? 

Would you pr(der a Bef)arat<‘ f’x pert. Adviser on this sidiject, apart from an Expert Adviser 
on all matters relating to Ihihlie Health Erigin(‘ering ? 

20. Deputation to Jorti<jn roantrir^i.- Do you eonsidiM- t hat, for designing of towns and village 
plans in our country, we sliouM send selected individuals to Euro])(' and America for training in 
the subject ? 

Do you consider that foi-eign 'foun Planning Experts should 1 k' imported on short-term 
contracts to train and to optm training wnirv^ ? Ha-s any foreign expert been requisitioned to 
tender advice on t own planning i;i your anxv and, if so, wliat action has bei'ri taken on his report ? 

.‘Kt Training centres . — Do you eonsidiT that training centres for town-planners should be 
startl'd under the aegis of Uni ver.sitii's or wlu'ther sueli training eenlres should be outside the 
scope of University education ? 

31. Legislation. — {a) Tn llu- mat ter of Town IManning legislation, would you lay down any 
general principles wliieh ..hould be uniformly adopted in the eounlry, having regard to the 
experierice gained in })lae('S u Ik'ic Town Plarniing legislation has already lieen undertaken ? 

ih) In view of the pra( tiixd dinieuliii'S involved in working onl dt'velopmerit schemes within 
a h'K'al area on aee,ouiit of t h(' dillieuit i('s of aiapiisit.ion of land, (hi you eonsider that some h^gis- 
lative moa.sures .slioulr! compel tl.e fovners of pro|>erties who are out to sell them to give the first 
option of purchase to the ]o(‘;d aidhority eoneerned ? 

APPENDIX TO SECTION A (SEE QUESTION 8.) 


Basic PrincipDs of Healthful Housing. 


A. FUNDAMENTAL PITYSIOI.DUIUAL NEEDS. 

B. FUNDAMENTAL PSY( dlOLOUKlA L NEEDS. 

C. J'ROTE(^ddON AUAINSI’ (DNd'AUlON. 

D. PROTE(HTUN AlLViNSf ACCIDENTS. 

Under eai-h of tlie above four iieails. llu/ following prineiph's liave be(ai rceoramended : — 

A. Fl^NDAMEN'rAL PHYSlor.OUKWL NEEDS. 

1. Maintenama; of a thermal environment wliich w ill avoid undue' iicat loss from the 
imn.an bod}’. 

2. MainteuKuc'e of a Du'rmal environiiK'nt w hii'h wall permit adequate heat loss from the 
human body. 

.3. Prov ision of ;in at 'uosphere o)f re;)Souab|e ehe t(ie:il purity. 

4. Provision ef adequate dayliglit ilhiniinalion and avoidance of undue daylight glare, 

а. Provision for admission of direct sunlight, 

б. Provision of adeijuatc artifii'iai illumination and avoidariec of glare. 

7. Protection against ('xeessive noise, 

8. lYovision of adi'quate space for exercise and for tlm play of children. 

B. FUNDAMENTAL PSYf'HOLOUTUAL NEEDS. 

9. Provision of adequate privacy for the imlividual. 

10. Provision of opportunities for normal family life. 

11. Provision of opportunities for normal community life. 

12. Provision of faeilitio's w hich make possible the performance of the tasks of the house- 
hold w ithout undue pliysical and mental fatigue. 

13. Provision of facilities for maint enance of cleanliness of the dwelling and of the person. 

14. Provision of possibilities for aosthetae satisfaction in tlie liome and its surroundings. 

15. Concordance w ith prevailing social standards of the local community. 
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C. PROTEanON AGAINST CON rAGION. 

10. Provisi()7i nf a wat(‘r-sup|)ly of safe sanitary (juality available to tlu' dwelling. 

17. Protection of tlie wat(n'-siipj)ly system against polution will) in the <1 welling. 

18. Provision ()f t-oih^t bieilities of such a eliaracU‘r as to niifiimiso tlie danger of tranSi* 
niitting disease'. 

10. Protection against sewage contamination of tiie interior snr rares of lh<‘ dwelling. 

20. Avoidance of insanitary conditions in the vieinity of ilu' dwa'lling. 

21. Exclusion from the dwelling of vermin which may ])lay a p.it i in Hr' transmission of 
disease. 

22. Provision of facilities for keeping milk and food tirid(a‘r»n)pMs<’d. 

23. Provision ot sutlicient space in sleeping rooms to inininii/.c the danger of contact 
infection. 

D. [‘ROTECTION AGAINST ACCIDENTS. 

24. Erection of the dwadling witli such rnatt'rials and methods of 'ainstne t inji ss ti) mini- 
rni/e <langer of asaadents due to collapse of any partod'lhc strm (aire. 

2-0. Control of conditions likely to cause (ires or to proniotc their ,-;])iead, 

20. Provision of aderjuate facilities lor escape in case of lire. 

27. Protection against dang(‘r of electrical slnaeks and hums. 

28. Protection against gas [toisonings. 

29. Protection agaifist falls and other iru'clianical injuries in tJu' honua 

30. Protection of tlie neighbourhood against t in* hazards of automobile trallie. 

iNote : — Cades and Sfjeeitication Section of the Naitional Ivesecj.rch (amneii, Dllawa, prddishod 
in June 1910 a National liuilding Cade spr-cifying tlu; retpiireiucnls liearing on ll-'altyh and 
Sanitation.) 

SEGflON B. 


.\i F. 1 ) r ( ' A 1 , B r iL 1 ) 7 n os. 

Hf)W do you think, that pr )per s initation can be (Misured in tiie d'vsigM. oi sucii ianlldiugs a.s 
general haujitaD. special haspitals, disp ‘risarie-i, sanatoria, mat rnity ieJincs, nnrsinii leamoS;, 
health centres and the like before actual execution begins V 

SECTION C. 

Water Supply — Urban and Rural. 

1. Redmtion in cov/. — Have you any special suggeslions to make to reduce ihee.ipital 
and maintenance cost of wata r-.aipply schemes ? 

2. Life of schemes. — A considerable time lag between tlu' dati' oi inva^stigation, tlie (late of 
design, th(^ date of fmal sanction ami Hie dates of eomrneneeinent ami eionpleiion ot water- 
supply schemes results in tlu' scheme proving inadecpiate to meet Hie demands of thr^ people, 
even when it is opened for service. At any rate, this is the exjieriicnce in many towns m Madra-s 
Presidency. I)oi>s your ohservation support this exp<*riene{‘. ? H so, what suggestions havc' you 
to obviate the time lag and to ensure that the scheme, when completed, meets th(‘ lull needs of 
the area for at least THTR'l'Y years thereafter ? 

3. State responsibility. — Do you consider that tlu? entire responsibility for providing safe 
drinking water and drainage should la; the responsibility of the State. 

4. Time limit. — Do you consider that a time limit should he fixed, say, PEN \.EARS, 
within w/ii ‘ii two ))'sic necess t es of life, w iter-supplv mthI drainagi', slcmld be Ed y provided 
to the people, urban and rural ? 

5. Procedure m financing. — As regards the tinancing of wa.t(‘r-sn})ply and drainage schemes, 
wluit is the procedure nov^ in vogue ? Do you find it satisfactory '! Mavt; you any suggestions 
to make on the subject ? Eor example , do you favour the creation of a Provincial drainage and 
water-p upply fund and make it obligatory on the Provincial Govern event or the State to add 
amounts to it annually from Provincial rev^onues ? 

6. Water-supply and Polities. — Do you consider that, in the matter of the admhu-kiratiou 
of water-supply, local politics play any prejudicial part ? 
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7. Di) yr>u favour tlio State owning tho responsibility for the maiiitoiiauce of the schemes 
also ? 

8. Mpter-i tu‘}-su^ ‘ Tap-raie \ — Do you consider that every domestic service should be 
metered ? Do yon favour the imposition of a progressive ‘ tap-rate ’ for domestic water-supplies 
instead of meters ? 

9. Waste ( ow/ro/.— Do you favour the introduction of regional waste water control system 
in preference to meteiing individual services ? 

10. Joint water snpphj schemes . — To supply water to places where the natural environments 
do not aflord faculities for d<ive.l(){>ing a local supply (‘.eonomically, do you think a joint water 
supply Hcherne t(i serve areas e>L route may be thought of on certain linaiicial arrangements to bo 
decided upon beforehand ? 

1 1. Materials bulk purcJaise . — Do you think that the purchase of materials for water-supply 
and drainage systems on a l)ulk basis would tend to reduce cost ? 

\ 2. l^nvale Kngfuef'rirKj Firms. -I n vifov of the fact that inordinate delay rasults in Govern- 
ment departments in invesf igatirig, designing and executing work, private engineering firms 
should br‘ utilised <-o sup])lement the cfr«)rts of State departments. Do you agree ? VVhat is 
the rate of ccntage charged liy tlu' Ih'ovincial Government for the investigation, design and 
execution of seiiemes of water supply and drainage ? 

Note : — 'I'liLs suggestion is made to accelerate progress. 

Id. Maiiujaclure of nvUerials . — Do yon experience any difficulty iu o))taining materials for 
water supply schemes and in allocating available materials among different works / VVhat are 
your suggestions f ir improving them ? Ha ve you any suggestions for accelerating the progress 
of rural water supply schemes ? 

14. Prioriiij of schemes. ')(» you recommend that any priority sliould be fixed for tTi? 

provision of water-supply and drainage schem<‘s having regard to tlie local conditions ? 

15 . Ac'surnts , — VVhat prooedun' would you lay (iowii to eusur(^ funds roali/od from the 
f>;)eratioM oi wa/tcr works hciug made available for improving tlie spe(“i(ic sf*rvic,c ? 


SECTION IK 

Ih’BLUJ ( 'hiOANsim; axo IT c\!. Scm patiok. 

U Abolition nf ' scaring/ )ig ’ as such. ~lh) you eonsidcr thil; ' scavenging ’ as such, which 
is at present coutineil to certain castes, sfiouM be altogether abolished ? 

2, Public deansing. — Do you not consider that ‘ public oltiausiug ', as it is called in advance 
<’ )a:itr!ei, sho d 1 for n pa.rt of t !jo dut es of tho Public, llodth ICngineer? 

;i. Basis of organisation . — Having regard to tho great importance of public cleansing, do 
you consider that this service, in particular, should l>e organised on semi-military lines ? 

Note. -Tho ffeqmmt breakdown of tho service for many reasons up-sots and even threatens 
tho safety of the life of IJk* community. 

4. If you recommend the organizatiou of public cloansing on a essential servim basis, what 
comlitioas of service would you lay down ? 

5. AiP/jwicu of deansirig service. — Do you consider that tho methods now in vogue in urban 
and rural areas for 1 h(' stoi-age, (Collection, convcjyancc and di.sp(jsal of refuse satisfactory ? If 
not, in wbat re.sf)e.'ts, do you consider the nedhods uasatisfactory and what do you suggest for 
improving Lliis i?( urh.in and rural areas nespcctively? 

b. Dus/ bins. — Do you consider that ‘ dust bins ’ provided in certain towns m tho streets 
are satisfaetory ? (’arj you suggest what you consider an ideal model ? 

7. Bins fetr <’veri/ dwelling. — Do you consider that bins lor household refuse should be pro- 
vided in eviuy house ? If you agree, wlnit principles should govern their design and location in 
the promises ? 

K. Do you n eojumend hire-purchase system in the provision of dust bins in dwellings ? 

9. Htandardization. — Would you recommend the standardisation of tools and plants to be 
employed in public cleansing ? If you do, can you kindly indicate how tho tools and plants 
could 1x5 standardized and where they should l)e manufactured ? 

10. ‘ CorUrolM Upping ' versus indiscriminate dumping.— lyo you consider that the indiscri- 
minate dumping of refuse to fill up tho hollows (a practice followed in certain cities) is satis- 
lactory ? 
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11. Do you rocommend * controlled tipping ’ as a better method ot disjiopal and reclama on 
of land ? 

12. Rural Having regard to the fact that the sorvicos of scavengers are not 

as a rule available in remote rural areas, what types of latrines would you recommend for adop- 
tion in rural areas ? 

13. If borehole latrines or septic-tank latrines are recommended, what conditions should be 
satisfied to ensure their efficient working ? 

14. Do you recommend trench latrines for rural areas ? 

15. Coinposi is your opiniem on the manufacture of compost ? Have you found 
a ready demand for com})ost from agriculturists ? 

16 Trade and fhavestic refuse. — Do you consider that a distinction should be made between 
trade refuse fpi<l domestic refuse ? If you agree, what kinds of refust' shoultl be brought under 
each category ? Do you favour special charges being levie d tor the colled ion ot tradt* refuse . 

- -It is not, unusual that wastes from commercial instill l ions arc damped in tiu' stri't'ts 
in large quantities necessitating special arrangements being made for tlu ir collection and convey^ 
ance. It is also a common sight to see that the owners of big gardens shoot a large tpiantity ot 
garden refuse in tlie streets. But they do not pay anything extra tor tlieir refuse being convcA t'd. 
If a distinction is made and a special iav is imposed, it may result in increasing the revenue 1o 
some extent. 

17. Legal provisirnis . — Wliat legal provisions woiiM you suggest to ensarc public cleansing 
being carried out efficiently ? 

i:. 

DuAINAOE, SEWnUAOE ANr> SkWAOK Dlsi oSAi.- 1 ei’.AK AM/ Ivi . 

1. liaslc prlnriphiS of design. —Do you consid<T tluif the l/nsic p>'.nci|dc^: < f design d a. 
scAverago sch'/inc. should be determined ior genera I ad'>j)' >n 1 f yen it *, aa ii .1 sugta s, ions la v <■ 
you to make in regard to the following points in particular ? 

(«) The carrying capacity' of si'Wi'rs. 

(ii) Self-cleansing velocitii's atloat. 

.Vofe. -Varying hydraulic tables gi\ ing varying results a.A- .ivailabk' , 'alnch i sninhi \m uld 
you recoin nc’nd i'or uniform gen thI a(l<>pti<ai ? 

{Hi) Location of man holes. 

(iv) Location of vnnil ilating shafts. 

(fd Point at which an ovt'ifioAV should op>n'at<'. 

(vi) Whoth- r the ovt'rdow should bo subji'ct to any H'catTnent Ivton la'ing dischmgi vl 
into Avat'.vr-coursi's. 

(vii) Mat! rials of construct ion. 

{vili) Special precautions to avoid tap-roots of trees p netirding ils o vvers fliKvugh llu' 
joints. 

2. Trealrtieuf o/ sri/Yrgc.- -In regard to the s.-Avage depe .al. do yen r< eoinnK nc* foi ggiu i.d 
adoption the treatment of sewage eii land, vvlc n- adeepteto so u of sudabl • land it availab.i’ ^ 
If you recommend tliis method of disposal, do \ ai con. ah r / hat tic- si wag. ,-houId b< subject 
to any prclimiuarv trmituK'Ut or Avould yoai be satisfed it tie s< vASge is subjici to .scioMong 

only ? 

3. In what circumstances, would you recommend the treatment of si^wage by j)roj)Mctaiv 
processes ? 

4. VVouUl you prefer open drainage as oppost'd to sewmrage bt ing ad( pt< d in towns T 

5. Rural drainage. — In rogard to tln^ drainage of riital areas, would y'ou insist upon the 
sewerage being introduced or would you be satisfied witli open drams carrying Bullagi' and stoi m- 
water ? 

6. Decentralized disposal of sewage.- V/ith a view to avoiding drains being construeted 
over long distance's, would you rc commi nd dcceiitraliz< d dit j otul e-f si wag(' in luiai aii Ss, 
pfiivided oi cour.se the natural contour of tin* country' v^ ould admit id tliis being deni' ? 
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7 . !/ f^>r i Ilf)'.;! ip<rfioi>., d '\ipn ti'i ( 

and <lraina<j;o sedan -s, d > yon ;ij>|trnv- oitd:> ;ui! Iionl i 's 
an i aft rr-nvainlmaiu-a l> jn^ clivortssi jrorn ivMM-ntioii ? 


. dn ih ' ox MMi i >11 of w.it *r-Hii})ply 
n-,j><)a.abl ' lV»r in vstigat i( 0 i, dosign 


\'o!e . — Tins ' jU s' ion i ^ luiL is, 
g iiion. d: sign an I n 1': :nnnn soni 


s.)in ' n/ovinvi's, on-’ 
a Idl" nil >. h -r :s in r 


d part riv.-iit is rospansibln for inv( sti- 
naii/o g' t ii-^ o\,s'Uli;»n ol ( li-- si-ln'aios. 


sect; OX V. 

F »{)!) S i Ni i’ATi-»N— !'d)oi> Es rifnasiiiiKNTS — -Fool) Vkisservation, 

f Sap'ty of d,)/, ho’>’h, am {.h' stamps t.nknii a< prosent lo onsuoa i im sajavty of 

;->od supply in oadlin iioo-l., .‘sMng I. nis -s, rmi.aiirant.s, cantoons and olio esmdi idanos ? Do 
vnu liinl any li ds- s in a -in 7 i I’ m, aai i' ir I d 7 Wiiai. m asnros wonid you mmnnaiond 
) onsnro s ifsty of Ida food sold^ in t do p :o])lo ? 

2. W^'dal ! i\v> and l>v'o! <v,m noa g »■/ -rn Idi ^ lianising of tli iso in dalula 'iis I >o you iiiul 
I 1 nn satdsfnoFo-v r ! f n m , in \ 7 a it roapaul. am ih -y d d’aPivo and M'dnl i ‘g d stops should bn 
Oiki-n to rectify sho doda.-'.s V 

.*{. S\foi'/i!,'io-i r>f — Ad'int S' “p-i aa'o now loving takon I n onsuro . ii'’ snail atiou oi cook- 

ing and otiioc u -ns ! . used in suv-d inst ilulivms '! What lunthod-i would you iv-cona iin nd to 
otjsure tlicir sanitatjon ? 

4. I / /’■ fd/o' •>'. -Ar • v ni satisliml wnth tin* st ruetura! dosig'is of liotols, (‘ating nousca, 

rodauranta and similar sstablisli nionts. 

o. Da you u it, t dink that a stand ird design should bn projiamd in respect oi each (d them 
and adopted in practice ? 

b. D ) y nil c ondrior it <1 ^sirable tliat local autdoritiivs slioidd build somo of td -in at their 
c ist and rufi them umlnr tlvir coutroi or rent out the buildings und-nr certain conditions ? 

7. I.)n you think that sued m .d I institutions would help to improve local !ui me", apart 
fnuii their fuiving an educative value. ? 

S. Whndd y<)u advise t dnl tlio adoption or adajitatiou of such standard designs should I© 
m >dn a- <‘ondilion jv.tn • dent to granting lie mccs ? 

9. Sd.nifor/f r -i) > you eonnid -r l iiat a • oii(-iry e.odic g >c.-n)>ng cl mti dandling and 

• ’ vtco offood is 1 ! -e vssarv ? 1 i'you n.gi’-n'p do you t hink t liat tlie following points arc tvssential : 

{a) Design of i'ating or drinking piaoca ; 

(/>) Their <'qnipment ; 

(c) Prop r protection offood in preparation, storage and service ; 

(d) Main: -nance oj'cie in condili.ms ; 

(0 Methods of wasliing and disinfecting eating and drinking utensils ; 

and (f) Tlealtii of Foil handlers ? 

ltd Food iiiia<Llor.s.— \)o you not consider that education offood damllcrs along the line of 
good sanitation is e.visimt ial ? 

I L At present what steps are being takon to make snro that j' »od liandl-erB are not earriers 
of tvphoid ami other su.-d di scasi-s ? I) » you not e.oiisider (Jiat st>']>s siioiiU he t aken to ensuriy 
that food handlers are not carriers of typidoid, etc. ? 

12. Do you 0 onsid T tliat health eertification of food liandlors is necessary ? If so, at wdiat, 
intervals should they subject th(^msclveH to medical examination ? 

] 3, Which agency would you r(*corarnend for exa mining f lod handlers V 

M. {(i) Arrated irniler, f ardor ks, rtr . — What are tliv^ minimum sanitary requirements wiiieh 
yrui would suggest in tin* ease of aerated water factories and ice (actories ? 

('>) Would yon sngge.st any special design for thesi* industries ? If so, what are the basic 
prineipi-*s of design ? 

15. Bakery, etc . — What minimum standards of sanitation would you pre.scrilx^ in the case 
of a bakery, conf ctiona ry and swaoitmoat shop ? 

Please give I lie basic principles ( f any standard d -ogn which yon may suggest. 

l b. D > y ni consid w control of the pusons cmjiloycd in Shese institutions necessary ? 
T fso., pli‘as!' suggest the legal powers, agency and proc- dnre necessary. 


181 


17 . Food V)nijhs . — Ah rc^ganls t lu‘ inaniiract urt' of I’ihkI Avra p^- riTuI roii! i in do you ronsifliu' 
it necoSHiiry ti> proHcriht* Hanita.ry and l»ach-riolo<i;ica I ^tamlaI<l^ lor jm.'u ;• t fooip/ d in tlio IVilui- 
cation and handling of food wra|>s and «• )idain- is ? 

IS. M'llk. \Vhi> ar ‘ ill'' H 'nl id-' wlii -li \ou would r* O' .'.ntncnd to rusuif^ milk .sanitation 

liavinp, dm- regard to the traditional mol hods in vofriuMii tlu'enutdry ? 

19. What insjK'etion and sanitary control would \<a! icctuunM iid V Imj you consid* r tlio 
existing- law, if any, gova rniiig the salcMjj inilk ; at i.sja. toi^ ? If not, what logi.iat i(ai would you 
rocominend ? 


2(t. Do you roc.oMitnond a.nv s}»ecia.I proUadion to ho tak/ u in r- oa;<i 1 o unfary uonv onioncos 
to bc!})iovid(d I ! r oonnoi ti> >n \\ it h Uairi s i li .so, w h.d ai'o ; !io\ i 

21, \Vlia„t principiia’. sliouid govi'rn tii«>d si^ni (*foow -,hod,- and t!i<or ;;Mol!'.tion 

22. In regal'd to tlu' utcnHil,'; used in (amnoetion with luiik, wli-it oroiio.,,.) old you 
reconiineri(l to laiaur*- t!u'irsaf< ty t 


23. If a pa.Ht<air'isation plant is installed, what design v.'ou!i: you, o • ai!'.!. od ui ’ .'--ro to tho 

ocation of its siaveral com|»on< nt [)arls ? 

2‘1. {a) 111 urban aroas, woidd you rocoinmond kooping of cai < t. ,.f v- oulo vor' ; ^-oTuiaoud 
their Va ing ki'pt outside tho limits ( 

{})) Do you e.onsidor t hat keoping <>f eitt 1<; in urhan d w-dlings or i;> : h wiroMi d;;; le 'U.- 

hood n suits in insanitai ion ? 

/ri In file alternaiiy". would you sogrogat*' oattio slusls -u ; o vv-'iiiii lie’ 

urban area V 

((/) Having regard to tlio conditioms olitainirig in our riira! area,s, wiiat ^ ig^gestions ha ve you 
to make to ensure eattle being kept in, or in tho immediate vii-init v oi. (i\s( iiing- : 


(r) dan you lay down what prineiplos should govern tin- <i('sign ot eai^ !>' ' lied-; V 

2.'‘). Flavqlilrr-houscfi- What are tho statutes ami hyela-ws now cnfoiv'iMl g-oerning tho 

location, eonstrmdion and maintenanee of slaughter-houses ? Do you con.s;<!rr I hem se 1 isi.ue i ry ‘r 
Would vou suggest any s])('(aa.i legD**' f lie subject and, if so, w hat eiO* your sngge 'I ions t 

2(h Ar(‘ you satistii'd with t‘ic; rlesign, const ruction ami ma intuM.vmee oi‘ siau)_dit er- houses V 
If not, in what ivsjx'cts are tluw diam tive- and what measnns< would y>u suggest, to improve 
them ? In your opinion, what 'prineipkss should gowrn tluur che-ign, eou' t rmd ion and main- 
tenance ? 


27. In regard to tlu^ tlooring of tlie skuighl.m’-housig Imve you a,n\ suggestions to make' ‘r 

28. Pending despateh of meat to the ina.rkets, wliat arrangements would you nmk^' for to 
temporar>^ storage ol’ mead ? 

29. What methods ot eonveyama' of meat to tlie markets would .\ou reesunmend ? 

30- What sanitary i.onveiikuices wonl<l yon recommend in eonmM tion w it h Niaugider-hon.se.s 
with regard to tlieir location, design, (’onstriud ion and maintcnanc* i 

31. As regards tlu; disposal of waste iVoni slaugliterimmao, what methods would you suggest 
to ensure sanitary maintenama* of flu' skiughfer-housv^ ? 

32. As regard.s the imm employed in sla uglitm'dionses, what proca-utions would ;you 
recommend to ensure safety of meat handled by them 


33. Experience olsewliere, has shown that moat jnspoctioii si'rviee sliould include the folloiv- 

ing 

(a) Hecpiire that all dressed meat exposed for sale shoiikl bo ins]) 0 (‘ted , 

{b) See tliat animals are inspected I)eit>re and alter .siangliter ; 

(c) Require that slaught er-houses should be kept in a sanitary condition and inspectors 

should the present during slaugliter ; 

(d) Require branding of condemned carcasses in such a manner as to prevent their sale 

in the community ; 

(e) Require inapoctiou of moat markets in regard to their sanitation ; 

(/) Places of inspection and slaughtering under the immediate supervision of a qualified 
veterinarian selected by merit system ; 


{g) Require the inspectorate to make periodic reports available to the public. 
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Do you cont^idi'r these essential or would you suggest any amplification or modification ? 

H4. Street haivk'niq . — In and about educational institutions, places of recreation and the 
like, street vendors soli eatables, d’hey are exposed to gross infect ion by flicks, dust and handling. 
Wliat suggestions have you to make sure that the eatables sold in these places are safe ? 

rtf). Se.hodl or colJcge hostels . — Do you eonsid(n‘ that hostels attacluMi to educational or other 
institutions should be subjcHit to the same cont rol as eating houses, Imtels, restaurants, etc. ? 

‘ib. Rdilu'iiii resUnf rants and dininfj cars, f’o serve th(^ isspiireuieiils ol tne llaHway travcl- 
liiiit puhiic, do y(ui coTisi<hn- that lavstaurauts and eating })ia<;es ma intained on the Hail way plat- 
Ibrrns should l>e subject to <u)n1rnl on the lines on which other siufi plaoes shfiuld be controlled ? 

’M. Do von consider thaf dining cars in tin' Ibiiiwavs shouhi be siihjcct to ('ontrol ? 11 so, 

in wliat respects ? 

MS. Do yon consid^T that siro'd haw Xers <»(' cat a !»les slocid he ii«'Ciasc!l ; What prcc.;.ut ions 
wouhi you suggcv l t^o jirotect the tood iroin (loutaniin il ion i 

Md. Jlospikd tiichen^. in roLtard t-* ^auitatam of kilcic-ns in hospitah. wliat st<!ps slnuld ]•{* 
talicn i'O nia inlairt a higti state of sanitary (u'lici'.sn-y 

.Id. Have you aii\ sugge- uons to m.ak<’' in n'spcrl of tlu* iocation of kitchens in th(^ hospital 
premises, stofMaC- i*f food and dedrihution to patients 

41 Do you r<‘co::ndyC': 1 ho imj)orta’ico of clean <bsiu-. and utensils in n, luispilal ? Arc ymi 
sa^lidnal with ifsc existing comlitioos if not, m wliat rccpcitls impi-uvcmenl is ca.!icd lor ‘r 

4‘i. Temple, kifehem^. -Do you consider it necessary tha.t I he j yes para, I ion of IMIAS v 1>! 1 AMS 

in temples and their distrihiit cm or s.de should he controlh'd V It so, please give an < e ei 

t’l jirinciples under wliich they sliould he lauirroiled. 

4:i. Faetorf/ a n i C’l'U eds. ---WuT- are the iai:)iina;.i s.i-diary re jiiir.un ‘oir, in c , ns 

atlachici to lactories, oilic(;s and such places of mnpf » eneid ? 

44. Coimniiniii/ fr. iJlm/. VViuti measures of control vould yon ouggesf. in rh-' case g' uv e 
feeding given in choldtries and otiver }>]a.c(‘s v Picasc givi* oiu.jines of t lie legal j>o\vers, a ency 
an(.l procedure tor the control you suggest. 

45. Sloratje. of food rp-ains. — Wh.-it arc the t^ssiuitial j.uccautions ^vliich .sliouM )>!• taken for 
the storage in bnik iif food grains, smdi as r'lvv., w heat, gnians and the like. ? Wha.t legal jirovisions 
ami agency wonicl you suggest for tlie enforcement of these preeautions ? Jtcganling the storage 
of food grains for sale in retail and in hulU in nrl>an and rurai are.as, what rmjuirc meiits slionld he 
specitied and vvha.i lie-dgas should he recommended for general adoj>tion hy shopdcecjUTs and 
villagers alike ? 

4(1 Terislaihle ric pect oi’ refrig(‘ra.t ion of pca'is.hable foodid ulTs, wliat sugges- 

tions liave von to make to introdnee refrigerat ion as a desirable nu'tliod ol jireHcrvatjon ? 

111 answering questions 45 and 4(>, kindly be -r in mind tlu* enormous (economic 

twa- t'j and tho deterioration of grains under unsuitable storage conditions. 

47. Transporl of food. — Wliat arrangements wouhl you suggest in the inti rest oi’ safet y of 

the public with regar.l to the transpoil of large quantities of food over long distances ? - lease 

indicate separately the prooaut ions necessary in tins case of {u.'rishaiyle foods a.iul in llu' case of 
non-perishable foods. 

Are you of tho opinion that tin*, eonlrol in this rospeet is eonsiderahly cxci' i 'd by ta 
Central (Jovernmont rattier tlian liy the Provincial Coveniments ? 

48. Canning dehydration . — What eontrois Meuld you suggest in caTining industries and in 
food dehydration establishments ? 

Please state the basic principhes and indicate the legal powers, agency a, ml prot-tMfure for 
sm h controls. 

411. Designs of niarkits. What are the basic n‘(|uiremcnts to be fuitilierl in rcspr‘et (4' the 

design and ecjuipoicnt of markets, wholesale aii'l retail / In j»articular, filea.se specifv tiio 
nujidrcments for vegetable, fish, and nucit markets and also tor f .i.Hle and sheep markets and 
wis’kly (or pcriorlical) hacars. 

Have yon been adojuirig any standard designs in your area ? 
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SECTION G. 

In d rsTui a l 11 y (ji t e n e. 

1. 'J itp i uf In/i ' ^ r i : i n,‘ir <u)n, for S irutation . — Wliat arc ific proiuiiKMit industries in 

jour a,rsi V VV i:, KuprcH' .u Ji.ive yoii formed on the (uivironmcntal sanitation inclu<lint( 
amenities j)rov } • ’ in ^ 

■' -'Z.r' )r-iip oac;. — liirsid.'s regular estahlishcd industries, are tlicr(> any spcciad 
ocon 1 \v‘ 's'l are of a. !i i/: ii-do;is nature in your loealily ? ludicat*- the nature of the oeeu* 

pe 'if)!, e;I r r ha/.ard. 

o.^ Lpf/.u Cro?!?. doe e>r Coa/ro/. — Win- your opinion ah ml t l.e legal pr. >\ isions for regulat- 
ing :n iiistrif's, ^ i'a,orieei aaid woidv d;op. in your area., as regards i h'ur h 'i'.at lori . design, eonstnie- 
ti'-Si a.ef f i\a ' ti ' eu },ne • ! !)■; yo.. aiiyg' i!. a'iy infelilicitioas or a inpliliea f r- •n- 

’ ‘-’ r the or > ed. a -, siuics are a l.Npiate ior llie eiiteree;;a nt of f hf' exi stimr 

legal ,.uv , • d,;a,s t 

•t. II ,ji.rdot''. ! r ■;>■> '/,,/,■/ if j^rf-A'OK a OHS . — I) > you eoiHiaer that lie , diei-- Jn- 

' ' e-' ed: oa,> . e. ■ ' j u . /I . . i pr-veut aei'idmi '. indu ariai p<a.ne)(iiM; a.nd -a'-h hke 

ellVa iM '/ 


■'- ' d . ' .a/'': o/ vovdoZ-a,,/, .unl //^ oA/t. — W'lia t are the a bsi 

<.]W ! e !i. o r.dr o .(se; a n hf-.aith of tlii' vv orate ; ia i i id 0 t ies a U' ; < 

li. /t; -'iv; I , I'lrd'y;. — '•/vhi' t)o> ('.vs tii-- !{'• t'h ! ‘ ana rtinerd plav 
CO.ifaJ (d (iiduh'‘ ■ 1 hi. a .are'- ‘'-ee: ihahvedtli <e iC .v 7 

\\ :ejt. - tlie i'. piaVA'd ay [.a ' f-'a"' u'y J lisread ors ■; 

‘ e >;> r")') n !ei . 1 ' .ra.aioe .. e’ ;i .r ^ ; a niee! ■'■. ■ - ; ores any r- 

edo/l (;o:a/r ' v ao ■ ; v ar ojhoi’ »n an titc rada,l !\e r. -h |day<'(l h\ (h 
meiit p o,. .V T^,. ,| {I .'i,' ' > •() joaal liodi.'s ia the (eaiitrol aMrl regulatieii ( 

Ilic ' xi-.tine aw ? 

p'': T eo ■ ' > ; ;»f a ntlaarity uiios!,:)uid I -e <ui’ rai-,! cd w it i , 

d. I '>-■'■“■1 !. > ,): .y/r, ,, •:e.>(i'aj-' havar \ o: , 

eo- el' 1 tn ' o , 5 ) !i 1 ' .e\ar,i| u.\ jeau tae! isw ii,s;a a • -r a Pa lueitit »|op:.:, 

00 , 0 ii au ing 7 


• late* niinoein(i;i '(>- 
'< i t.;pade;,»as 7 

'it pA'srnt in the 


iu t eat A'ai i .'ex (U'n- 
d eul'us'i ries i/mli i’ 



h, ' eaa eou./ L n.rl njo/no :i ! . ■■'•jni..t iinlirs! ria ! en vireninenl \vuald yen s.uisidt O' cut ial 

t o I'nsai c ch'c (ity of t!i(' worki'f > 

VViiat yx ; a o, jire.caution.s \e. > ;M you eonsider .s ahniinuin panieuieilv in (otien. Maad eid 
jute faetories 7 


10, Surv€i/ Wild i Allied to n of ! . • -Ido r.:‘<'iuuniu’'d nM\' liuaa' s r ' eoa- leo'd hui ;■ - < the 

environment in inklustrial iasi il uf iens to assess (aie ( (uk! il i..n in* n spe. eh 

{/) Gener.'d faendit ions 


(ii) Sanitary data. 
{iii) Ventilation 
{iv) Illumination 


(/') Safety hazards 
(a’a) Fumes end g.UHes 
{ vii) Dual in;,:; proe.re;.4se,s 
[viii) Spcaifie j>:>ia'()ns 

(hr) laxposMu;' p» .thuor nal tempera ‘ ur.-s, dacs}}m*-'S, r ti^ 'O.. noise, etc. 7 

( L Pit A/ohoua ot Survrj/, — Do yoi.' -lot consider that ,su( h r laiidard aarvev wendd t>e greatly 
helpful in as"- eueg the general sanitary euvironrat nt oi I’actoi ics with a view to eva h mg, in 
dxie course, ap|)ia i.rjaf ,- standanis in respeet uf eaeh of 1 he items 7 

Id, Rt jh>rf/Hi) /h/er/.s. — Do you not toiisider it desiratilc to have .some .(greement on t f.c una- 
nimity of rep'irhng of oecuipational di.seases wifli a vi>-n to tuiving aj.'pro u tc Icgirla t ion j)ass- 
cd to r(r'tif'\ any v^idesproa(l defeet.v 7 

1.1. /j(nr yi.nl Ocru pat I/uznrdA . — Do you consider tliat thtr eJvistiue f; gislation requiniifr 
minimum sali'gunfTiM against oeoujiat ion.al lia/ard.s i.s adeipia.K' 7 If not i .viait usj.a'ct.s 
they 'ltd, active and wdi.it suggesf ions l>ave yo»T to niido" to icctify tiic flupa (< 
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14. Dhsposal of Indu-^fnal Do you consider the ))resent position in regard to the 

li-posal ol industrial wastes, liquid and solid, satishictory ? Do you not consider that the 
u istes from various industries have to he disposed of in methods appropriate to each ? 

At present, who is temha ing technical advice on tlu^ subject ? 

instance, waste from tanneries, paper mills, dairi(:s, etc., has special problems. 

1 o. Ojjrnst re and I)an(jf roio-< Trade. - - What trades, industries and occupation w ould you bring 
under the category ot tdlcnsivc and dangerous trades ’ ? * ® 

Wlmt hasie requireoK'iits would you suggest for <*ach of tlicm to ensure health and sanita- 
tion {str uiaural requirenieiits, hl tings and maintenance) ? 

16. Control over A oisr.- Have yon any specilic suggestions to make to minimise evils arising 
Irom exposure to excessive noise in the laetory premises and in tlie neighbourhood ? 

(luestiori of noise (leserves speeial notice, as data so bir available in other countries 

support t he statemi lit i iia t sustained cxposuiv to noiso is a .■ontrilmt iug factor in impaired 
hearing, clironic lal igue that lowers bodily rcsistanci'. neurasthenia, iiicreased blood pressure 
ano decrcasial working and mental elhciency and tiiat noise should rightfully be classified 
as an ocnipalional hazard along with gases, fum<‘s, dust, toxic lifpnds. and bacteria. ’’ 

17. Principles (>j Lnjislalinn . - Dan you give any specil-c princij>lcs whi(6) slioidd govern the 

location ol industrial (‘('ntr(\s to help legislation being undertaken in that bc'half ? 

18. Xf-nl/or /{, ■^f.nrh ^ Ill view of fhe fact tlia* riiaiiv problcni« relating t,o public 

hcaltb ca-MK‘crma bavc yC; to l.c soivcii liy rc.-icarcli. ,lo von not. coiisi.icr lliat research citations 
should be ciiabhsiicd under tlie eoufrol and direction of tlic (,'cutnd (Jm crnniciit in tlie various 
parts ol; tlu' country ? 

11 yeai agree, how best can coordination bc; ensured ? 


SECTION H 

1*KK\ IvVTlON OF 'rOLLCTfON OK W'aTFIv-' 'Ol ICSES. 

1. What ai'c the rot.t caus(«s whiclr eontrilmte to tlie pollution of our water-courses ^ 
suggosti ais have you to make to eradicub' tliem 


What 


2. Ts the iiollut ion o! the sea sfiore in your area a serious problem ? If so, what are the 
sons therefor and liov would vtiu renusly then: ? 


rea- 


fSKCTION 1. 

Rodent and jnsect ooktrol. 

1. VVhaf any he specie,, of rat.s « Incl, infest the dwelling.s, godown.s or waro-h(m.se.s ? To 
wliat methods ol eoDl roi are they anuaiabJe ? 

2. In re.^pect of rat-prootinu of Indldings and godowns, vvlial siiugestions havo yon to make ? 

it. In what way can a eo nniiinity oruani/.ation help in eradicating the post’ la the law 
governing the .‘subject adequate at presmit ? ■ t i • ' 

r 4. In earryiiif.; (.ut the cnpmiecring control works in connection with Malaria, what would 
be the host economical and at the same time efficient met hod of constructing drains ? 

Whnt arc the anti-malarial engineering works that have licen carried out and with what ro- 
suits . Which ag(mcie:s havfd been resp n.sible for carrying out such engineering works ? 

Hava- you any legislation making it ohligatory to undtirtakc antimalarial works in vour 
province ? 

n Do you consider that antymalarial measures by the use of oils and larvicides and the like 
^ yiieient and enduring consistent with tlie co.st involved ? Havo you worked out the cost of 
the treatment by oiling or by the use of larvicides ineJudiug tbo following items : 

(i) Labour cost. 

(it) Cost of superintendence and overhead charges. 

(in) Operating cost of the equipment. 

(tv) Charges for transportation of equipment, materials and workmen. 

(v) Description of equipment, 

(pi) Interest on equipment investment ? 

Hrait—Thi* question is put to find out how far the costing daU is being correctly worked out. 
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G. !)(► confiider that ah tlu' mo(';hM,nioal eontrivaiiceK available, such as ,spra 3 ?ers, pnmps. 
at (imiser.s, aoroplaJies, automatic ss pruuu's aaid tlie like, tsljould be utilised in adopting axiti- 
malarial measures ? Have you any speeihe suggestions to make* as to 1 he suilabiiil}' of mechanised 
plant to suit specihe given conditions '! 

1. What are your suggestions for eradicating such pests as (Ioms, Ihsis, hugs and cockroaches 


8E(rnoN j. 

Camp Sanitation, Fairs and I-’estivals. 

1. What are the types of resorts and camps which ar(‘. frequented by the public now ? Do 
they vary Tnatcirially from each other in regard to the requirements of sanitati(m and amenities 't 
According to you, what are the minimal requirements for such camps V 

2. Do you consider that care-takers should be emplojmd in such places as a permanent mca- 

Bure ? 

3. Is there at present any law governing their maintenance ? If not, do you cousider ihat 
statutory' powers are required ? if so, what points should they cover ? 

4. At present, what are the provisions mfcde to ensure sanitation and health in our fairs 
and festivals ? Do you consider tliorn satisfactory ? If not, in what respects are ' improv- 
ments called for ? 

5. What is the agruicy luxw in charge of tht‘- mainteno-iiee of the fairs arid festivals 

6. Do you consider that it is desirable to invoke^ the powers under section 1 44 of the Crimina 1 
Procedure Code to keej) awa^^ pilgrims from any fair or festival on the grourul that epidemics are 
raging in and around the places wIxTe lairs or hvstivals are to take place V 

7. Do you consider it impossibh' to cmitnd the environm(;nt aiid to prevent epidemics well 
in advanc(i of tlu*. fairs and festivals and eneoiirage p(M>p)e to \d.sit such centres V 

aS. Do you ceiisider that ])Iaeos of pilgrimage of all-India impertaTice require special consi- 
ihTation ? if they do, what' special (‘onsidcrations would you suggest ? 

9. Do you consi<ler that places ol' piigrima.ge should be under thci control of the Central 
Go'Ternment, having n^gard to their all- India irajiortance ? 

10. What arr^ the minimal riupiiremimts of health and sanitation which .should satisf^T^^ 
serve places for centres of fairs and festivals ? 

SECTION K. 

( kjNTROL OVER PlaCKS OP PitrLK^ RrSORT. 

L Do you consider that minimum standards of health, sanitation and safety and amenities 
«hould be prescribed for all such nlaces of public resort, such as cinemas, theatres, etc. ? If so, 
pleas© Bpecifiy them. 

2 . Do you consider that the existing statutory provisions for the control ove^r places of publio 
resort are satisfactory ? If not, in what respects ? 

3. What agency should he held responsible for licensing and for control over maintenance ? 

SECTION L. 

Ventilation and Aie-Conditionino. 

1. Having regard to the varying climatic conditions of India, what com fort standards would 
you lay down ? Please give specitio suggestions in regard to ventilation of dwellings, schools, 
factories, public offices, hospitals, etc., which vary widely in their environments ? 

2 . In what circumstances, would you recommend air-conditioning ? 

Note. — Air conditioning required for the preservation of food may also be discussed here 
conveniently. 

SECTION M. 

General j jj 

1. Once the minimum requirements of saniiation and health are determined, would you 
favour their being adopted itx entirety, initially in any one locality in district ; or, alternatively 
would you favour the splitting up of ihi^ dt vciopment programme into several stages and tho 
introduction of ea(;h stagt; simultaucously in the entire field covered by the I*rovince or State 
administ rat ion ? 

I\KG84M.d Hen! Hi 
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2* Saeing that the sanitary oonsoienoe is deplorably lacking in our people, what suggestions 
have you to make to rouse their sanitary conscience and sense of community hygiene and to maiii> 
tain them t 

1 ^ 3. Without the active, willing and continuous co-operation of the people, no headway can 

jpossibly be made in establishing and maintaining a .sanitary aod healthy environment. Hare 
you any suggestions to make on tiie subject ? 

4. How best would you educate Young India, in })arti(nilar, on tho importance and signi- 
ficance of Environmental Hygiene ? 

^5. Do you favour the idea ol appointing a ‘ social worker ’ in each liousing estate or a group 
of them to educate the occupants in the maintenance of i horncH ? 


SECTION X. 


Ex.n.\ncm:. 

1. (a) In view of the fact that the subjects covered imdcr environmenta! hygiene are 
largely a niattor of Provincial (State’-s) responsibility, would \()n suggest that iniprovcrnont in 
regard to these items should be examined and decided at liie time ot the annual budget of the 
Provincial Governments, oven if a jilan coveriug a jx'riod of years has to be adhered to ? 

(b) Would you suggest that expenditure on at)y of these items be made part of the capital 
expeuditiixe of the Province or the State V 

(c) Would you suggest the creation ot a fund in regard to one or more items either by ear- 
marking a particular amount each year in the budged or by definitely setting apart certain sources 
of revenue for this purpose ? 

(^) If you favour the latter alternative, what are the sources of revmnue to be specifically 
earmarked f or the purpose ? 

(c) Would you suggest that Central Govemiuent should make subventions in regard te 
expenditure on one cr more of these items and 

(*) if so, what will be tho nature and extent of the subvention tliat you would suggest ? 

(ii) Would you be satisfied with financial provision by tlie Central Govern moixt for research 
institutions, for training technical personnel and for the employment of technical 
advisers where necessary 7 

(/) In view of the fact that the financial resources ot the Units of the Indian Dominion vary 
considerably and the- needs for expenditure on those* items <lf) not alway.s coineide with the 
financial eu-pacity of the Ufiits, would you favour th** Oen t rrd ( Jovr rriment supplementing the re- 
sources of the Units specifically for the purpose <;i expenditure on om^ oi' more; of tdiese items ? 

(ff) 11" the answer for the above is in the iiiiimi-itive, would you favour the inalving of .‘mbven- 
tions in regard to expendit ure on thest* items u drst eien :.,;' on tiie amount available from out of 
which grants are made l>y tlie Centro to the Units, a part iitini the rt'venues accruing to Gontral 
finance out of which grants have to lx* mad< i<.* the Units by reason of statutory 
obligation ? - j 

2. Do yon consider the principles of property tax, which is tho main source of revenue in 
municipal areas, equitable ? If your answer is in the negative, in what respects is reform called 

fi>r ? 

** {Note, — The question is put to elicit information whether, in f h(‘ principles which at present 
govern the assessment of property tax, the burden is etpii table and uniform on property owners. 
For instance, a property having a furlong fnxntage involves provision of additional lengths of 
roads, water main sewers and electricity ; whereas for a property of equal annual rental value, 
with say 100 feet frontage, the provision of the.se fiicilities is obviously cheaper). 

3. Do you consider that any special taxes could be imposed on owners of more than ona 
d welling house in addition to the normal property tax 'i 


SECTION O. 

ORGAmSATION — TECHNICAL PERSONNEL. 

1. To ensure progress in environmental hygiene, do you consider that the general policy of 
centralised direction and decentralized control should be adopted ? 

Note, ^This question is set in the light of the experience of Soviet Russia which lias shown 
enormous progress m a brief period following this policy. 
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2. Do you agree that central direction at high levek nhoiild bo in the bands of highly qualitiod 
and experienced oxportB ? If you agree, what central organization would you suggcHt and what 
organization for decentralised execution woiibl you proj)ose at the Provincial level and at ill 
levels below it ? 

3. All along the line, from the Centro down to Ww district levels, there should he co-ordina 

tion between Medical (IVeventive) and Public Health lOngincering ])ej)artmentH deliniiting their 
respective functions at the same time. How can it, l)e aeh!eve(i ? ® 

4. In the organization of the Public Health Ihiginecriug .s<‘r\icc, wlsit principles should 
govern the various classes of ])er.sonnel and (luir number ? 

5. Do you consider that there should he n*Heareh in the fl(‘ld of Pnhiic Health Ivngineermg ’ 
If so, do you agree that tlu' r<\s(‘arch sliould he under tiu; direction of the Centre ami tlic responsi- 
bility thcnMl' Bhoiild bf’; with the Cent ral Covi'mimait ? 

0. Do you not consider tliaf, tla? organization of terdiiiical p(:rsonncl should l)o the pivot of 
any plan to improN c eTivirouM'nt .'d liycime^ ? 

7. Do you not, consider th (t o, high o!' 0 )ritv slemhl }>c givi'U Ct troin.ini': of 

the personnel ? 11 you do, is it not necessary tu ^Btandardise the training of Pubiio Health 

Engintiers 

8. Do you consider tliat the training of Pu l»lic Hejdth Ihigineers should be under the direc- 
tion of the Central Covernment ? 

If you do, how would you distribute the financial burden between the Centre on the one 
hand and the Provinces and tlie aceesling States on the other ? 

9. Do you considin- that any Provincial centre.s, which should be opened for training Public 
Health EngiiU'crs, sliould comply with tlic reipiiremcnts which the Central Covomniout may 
determine from time to time ? 

10. In the alternative, would you lav'oiir the training of Public Health Engineers being en- 
trusted to luii versifies ? 

11. Do you consider that Engineering Colleges in which the tcacliing staif are divorced 
from oxccutivi' licld experience can usefully undertake the resfionsibility of training i'uhiio 
Health Engima rs ? 

12. In tie* training of tlii.s class of odieers, would you IVivour tlic t raining being dividi^d into 

two specilic seel ions : (!) basic engiru'ering training and (2) spt'cial tie.iuing in ail matters re- 

lating to public iiealth ? 

13. In your opinion, what iaibjeets should be inelmied in the syllabus for basic training and 
what subjects for specialised training ? 

14. What should be the duration of the training in basic engineering knowledge ami in the 
special course V 

16. What methods would you recommend to ensure practical training being given to the 
candidates ? 

16. Would you favour “ articled pupilage ” for training Pubh'c Health Engineers ? 

17. Would you make it obligatory on the part of engineeriiig firms, which execute major 
water-supply and drainage schemes, to take a specified number of engineering students for their 
practical training ? 

18. In view of the fact that our country cannot afford to have expensive technical personnel 
to man public health engineering departments, would you hivour a service being organized on 
principles different from those on which other permanent services are organised ? If so, pleas® 
outline your proposals. 

19. Would you favour the public health engineering department being manned by one class 
of ofiheers without any distinction of “ gazetted ” and “ non-gazottod ” ? 

20. In the Medical department, only one class of officers with adequate standardised traininir 
Ss envisaged. That being so, is it desirable to bring about ‘ caste distinctions ’ as it were in the 
pubiio health engineering service ? If you consider that filed subordinates may be given the 
training of lower order, will you specify in what re8i)ects the standards of training could be lowered 
und what opportunities would you afford to tliem to qualify themselves as public health engineers 
in due course ? 

21. In the recuritment for the public health enginocring service, what terms and conditions 
wamld you specify ? 
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^iote.~-~^n answering this question, kiiuhv bear in mind that nnr finaru'ial resources are 
united and that we eanin>t aftord to riuiruit men tor tlie servieo on higli scab's ot ,su]ary I'hepossi* 
bility of organising this serviee as a ^ social service ’ providimr. for tlie mt'inliers of ' the service^ 

1 Halary, frei' housing and conveyanee, free education of 
ehildren up to a limit, tree medical attcnilanec and insurance, may lie eonsidered. 

. Having regard to the exporieneo of the recommendations of the special committee con- 
stituted by various Governments, do you not consider that some definite permanfint organisation 
should set np to waitch the progress, to speed up implemcntati-'n of the recommendations and 
above all to study dilhculties as they arise and suggest solutions for the administration concerned ? 
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APPENDIX IT. 


( Vide. Chapter T, paragraph 0) 

List of authorities and persons from whom replies to the quostiounaire wore roooivo'l. 


1. Ministry of Health, Govornmont of India, Now Delhi. 

2. Ministry of Agriculture, Gov'-ernment of India, New Delhi. 

3. Ministry of Eduoation, Government of India, Now Delhi. 

4. O.G. Kale, Esquire, Technical Adviser, Rehahilitation and DovolnjinionL Board, Ministry 
of Rehabilitation, Government of India, Now D.dhi. 

5. P.C. Khanna, Esquire, Director, Railway Board, Ministry of Railways, (dfvo:)riiniont of 
India, New Delhi. 

B. J.D. Shastri, Esquire, 8enii>r Architci t, Directorate-General of IbMlth Services, New 
Delhi. 

7. EngiiKvw-in-CIiicf, Army Hoa-dquarter-; (India), New Delhi. 

S. Lt.-(A)1. Jaswant Singh, Director, Malaria. Institur-^ of India, Dellii, 

8A. Dirc(ds)r, Contra,! Research Institui.e, Kasauli. 

9. Gliief A;lvise,r of Factories, Ministry of Lib .ur, N(nv Delhi. 

10. Consulting Engineer to the Govmrnmcni of India (Roails), Roa.d-; Organisation, Ministry 
of Trairspori, New Delhi. 

11. Me lical Ollicer of Health, New D.dlii M iniciioal Committee, New Dellii. 

11 A. Medical Ollicer of HoaUh, Notitied .Vr-ea Committee, Deliii. 

12. Principal, Delhi Polytechnic, Delhi. 

13. Lands Oflicor, Della Improvement Trust. NChv Delhi. 

14. Hoiiorarv Secretary, Institution of Engineers (India), New Delhi. 

15. Indian Board of Town Planners, Ghana Mandi, Rahar Ganj, Delhi. 

16. Dr. R..M. Mathew, Director of Pulrlic Health, .Madra.s. 

17. C. Narasimham, Esquire, Commissioner, C rrpor.ition of Madras, Madras. 

18. Health Ollicer, Corporation of Madi'as, Rip.rii Buildings, Park Town, Madra.s. 

19. A. Raghava Roddi, Esquire, Acting Chairman, Madrai City Improvement Trust, Madras. 

20. A.B. Venkatachari, Esquire, Chief Engimauy P.W.l). (Irrigatiim), Chepauk, Madras. 

21. K.V. Sundaram Ayyar, Esquire, Government Analyst, Guindy, Madras. 

22. Dr. R. Adishosham, Director of Ihihlic IlMlth (Retired), Madras. 

23. L.M. Chitalo, Esquire, Chartered Architect and Town Planning Consultant, Madras, 

24. Dr. R. Suhrahmanyam, Professor of Hygiene, Madr is Medical College, Madras. 

25. Registrar, Andhra University, Waltari. 

26. Chief Engineer, P.W.D., Trivandrum. 

27. Registrar, Annamalai University, Annaraalainagar. 

28. Dr. D. Joseph, Municipal Health Officer, Tiruchirappali Mainicipality, Tiruchirappali, 

Madras. 

29 Dr. R. Sarabamurthu, Health Officer, Madura Municipality, Madura. 

30. Dr. N. Nataranjam, Municipal Health Officer, Kumbakonam. 

31. S. Nachirauthu Goundar, Esquire, Municipal Commissioner, Udamalpet. 

32. Chief Medical Officer, South Indian Railway, Trichy. 

33. District Engineer, South Indian Railway, Podanur. 

34. Chief Engineer, South Indian Railway, Trichinopoly. 

36. J.S. Ramamurthy, Esquire, Principal, Andhara Polytechnic, Kakinada. 

30 . Principal, New Engineering College, Sangli. 

37. R.D.N. Sihmam, Esquire, Joint Director of Town Planning, Madras. 

38. Chief Engineer for Irrigation (General Branch), Madras. 

39. Lt.-Col. M.G. Bhandari, Surgeon-General with the Government of Bombay, Bombay. 

40. Consulting Sanitary and Hydraulic Engineer, Government of Bombay, Poona. 

41. Consulting Surveyor to the Government of Bombay, Poona. 



190 


Bombay Ksquire, PLx-Conaulting Surveyor to the Governmontj;of Bombay^ 

43. N. Sanyal, Esquire. Sanitary Engineer, G.I.P. Kailway, V.T. Bombay. 

44. B.K. Modak, Esquire, President, Borough Municipality, Kalyan. 

4o, Principal and StMvretary. Victoria Jubilee Toclinic d .Institute, Bombay. 

46. Public Health Engineer, Bombay <h>vornm(mt, l\>(.>na. 

47. Director, Public Health, Poona. 

48. JJ)iroctor, HalHvim' histitute, .Boml)a\\ 

49. Divisional JOnginoer, G.L1>. Railway,' Bhusawal. 

50. Health Onieer, Ahmeda,l)ad MuuicipalitN', Ahm(alai)a,d. 

5E McHlicH OlTicer of Health. Kuria Borough AFunicipality, Kurla. 

Engineer, B.B. & C.l. Biiiwoy, Ghiu\-hgat(‘, Bombay. 

53. Registrar, Bombay Univo'rsity }{omba\'. 

54. ABinicipal Engineta*, Aiimedanad Mmncipality, AlimodabaiJ. 

Education and Indu.stricK Department, Governmerit of Bombay, jFombay, 

o6. Lal)our Dejiartmeni , Go\ .‘rnm(mt. of iiombay, Bombay. 

«)/. B.V. Bhoota, .Esquire, Dorr (Vmif)any fhigineer. 

58. Homo Department, Govorntmmt of Bombay, Bombay. 

P.W.u: of Bombay. 

60. Chief Medical Officor, Bombay. 

I’oona City Municipality. Poona, 
b..-. Dr. S.N. Lahiri, Principal, Medical and Hciilth Officer. 

63. Municipal Commissioner for tlie Chty of Bombay, Bombay. 

04. Director of Health Servicc.s, West Bengal, (jalcutta. 

65. Health Officer, Corporation of Calcutta, (filcutta. 

66. Chief Inspector of Eactorics, West Bengal, Calcutta. 

67. Labour Commissioner, West Bengal, Calcutta. 

68. Registrar, Calcutta University, Calcutta. 

69. Chief Medical Officer, E.I. Railway, Calcutta. 

70. M. Majtra, Esquire, E.\'-(hty Architect, Corporation of Calcutta, Calcutta. 

71. Chairman, Kbardah Municipality. 

72. Senior Suporintendont, Way and Work.s.JA.sansol. 

73. Chairman, Cliampdani Munieipalitj'. 

74. Chairman, Kandi Municipality. 

75. Anti-,M.alaria Engineer, Public Health Engineering, Calcutta. 

76. Chairman, Burdwan Munieipality. 

7S P) p Bano rjee, Dirci toi of .Medical anil Health Services, United Provinces, Lnoknovr 
70 R n , ^ fingineering Department. United Provinces, Lucknow. 

Luolmow Town and Village Planner to Unitod Provinces Govemmont, 

Prov^oosfLuiJr’ow^*'*''**'"^’ '»«'*«‘’'Tn-T'harge. Provincial Hygiene Institute, United 

81. Pulin Behan Banerjeo, E.squiro, Chairman, Improvement Trust, Lucknow. 

8«. Executive Engineer, Improvement Trust, Lucknow. 

83. Registrar, University of Lucknow, Lucknow. 

Railway, Lucknow?’’ ‘'^''P«""tendent, Way and Works, Lucknow Diriaion. E.I. 

la Goramissioner, Unite;! Provinces, Kanpur. 

86. Mohan Lai Nehru, Esquire, Chairman, AUahabad Improvement Trust, Allahabed. 

87. .J.P. Mehta, Esquire, Chairman, Municipal Board, Banaras 

88. Principal Medical Officer, Oudli and Tirhut Railway, Gorakhpur 

89. Medical Officer of .Health, Mnnicquil Board, dannpur. 

90. Dr. M.L. Sharma. Municipal Medical Officer of Health, Bahraich (Oudh). 
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91. Bishan Singli, Esquiro, Rosidont Enginoer, Gonda. 

92. Chairman, Miirucipal Board, Kiiiraaa. 

93. Co-oporat/ivo and Rural Development Department, Government of Central ProTinoeff 
and Berar, Nagpur. 

94. L.V^, Chliatra, Esquiro, Publio Health Engineer, Central Provinces and Bei-ar, Nagpur* 

95. Assistant Town Planning Expert, Central Provinces and Berar, Nagjiur, 

90. Registrar, Nagpur University, Nagpur. 

97. Principal, Government Engineering College, Jubbulporo. 

98. Medical Ollioer of Health, Municipal Administration, Raipur, C.P. 

99. Oilieor- in -Charge, Municipal Committee, Jubbulporo. 

100. President, Municipal Committee, Damoh. 

101. Medical, Local Self Government and Industries Department, Govemm^iuit of East 
Punjab, Simla. 

102. vS.R. Mehn, Esqui^f^ Superintending ^Engineer, Development Circle (South), Easl 
Punjab, P.VV’'.D., B. and R. Branch, Ambala Gantt. 

103. Director of Publio Health, East Punjab, Simla. 

104. D.C. Khanria. Esquire, Superintonding Euginoer, Publio Health Circle, Ea.st Punjab. 

105. Honorary Socrotary, Institution of Enginoors, Punjab Centre, Ambala Caiitt. 
lOG. Inspector General of Civil Hospitals, East Punjab. 

107. Assistant Dirootor of Public Health, Ambala Range, Ambala. 

108. Principal, l^higinocring Collogo, Ludhiana. 

109. Chief Administrative Oflioor, East Punjab Railway, Delhi. 

110. P.(h Khanna, Esquiro, Assistant Provincial Town Planner, East Punjab. 

111. Lt.-Col. A.N. Chopra, Director of Public Health, Assam, 

112. D.(L Das, Esquiro, Dovolopmont Commissioner to the Government of Assam, Co- 
ordination Department, Assam. 

113. Director of Pasteur Institute, Shillong. 

114. District Medical Officer, Headquarters, Assam Railway, Gauhati. 

115. District Medical Officer, Assam Railway, Lumding, 

110. Executive Engineer, Assam Railway, Sorbhog. 

117. S.N. Chakravarti, Esquire, Publio Health Engineer, Assam, Shillong. 

118. Lt.-Col. B.N. Hajra, Director of Health and Inspector General of Prisons, OrioMV 
Cuttack. 

119. Principal, Orissa School of Engineering, Cuttack. 

1 20. Registrar, Utkal University, Cuttack. 

121. Chairman, Jajpur Muncipality, Cuttack. 

122. Health and Local Self Government Department, Government of Orissa, Cuttaok. 

123. Lt.-Col. A.N. Duggal, Director of Public Health, Bihar. 

124. H. Whipp, Esquire, Superintending Engineer, l/C Publio Health Engmeori* 

Bihar. 

125. Lt.-Col. D.P. Nath, Inspector- General of Civil Hospitals, Bihar, Patna, 

126. V.N. Prasad, Esquire, Government Architect and Town Plarmor, Bihar. 

127. M.L. Bahl, Esquiro, Chief Engineer (E. & R.), Patna. 

128. Principal, Bihar College of Euginoor, Patna. 

129. Registrar, Patna University. 

130. Chief Inspector of Factories, Patna. 

131. Special Officer, Industrial Housing Scheme, Patna. 

132. Chairman, Lohardaga Municipality, Lohardaga. 

138. Civil Surgeon, Ajmer-Merwara, Ajmer. 

134. K.L. Sheth, Esquire, Officer on Special Duty for creation of I n jicvdi cut Tmet^ 
Ajmer. 

135. Dr. T.B. Medappa, Civil Surgeon of Coorg, Merwara. 

136. Chairman, Municipal O)mmittoe, Ajmer. 

137. Extra Assistant Commissioner, Beawtu*. 
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138. Sub-Diviuion il Officer, Kekri. 

139. Director of Public Health, Mysore State, Bangalore. 

140. Coinmissioiier of L ibour in Mysr>re State, Bangalore. 

141. Chief Engineer for KoadR and Buildings in Mysore State, Bangaloie. 

142. C.N. Shaina Rao, Rsquire, Su[>erin tending Engineer (Retired), Bangalore. 

143. Sanitary Engineer, Bureau of Sanitary EngiiK^ering, Bangalore. 

144. Registrar, University of Mysore, Mysore. 

145. C.N. Xarasinga Itao, Esquiri'. (’Iiairman, City Irnprovement, Trust Board, Bangalore. 
14(). Dr. C.F. Chenoy, llina tor of Ibiblie Ifealth, 1 Ivabaabail Stale Co\aa nrnent , llyd(‘ra,- 

bad'Dee an. 

147. D. VC Rao, Esquire, Chief Engineer, District Water W orks, Uadis Sinking and Loca l 
Government Departments, ll>'derab:nl- ! 

148. M. Fayazuddin, Esquii’e, Chief Tovvn IMannei, 1 fyaha'abad State; (Sovernnunit, liydiM' i- 

bad-Deooan. 

149- Chandulal 0. Dangoria, Esquire, Retired Superintending Engineer, C.i.B., Hyderabad 

Deccan. 

150. D.N. Dbar, Esquire, Kashmir State Architect and Town Plauner, Siinagar. 

161. Sanitary Commissioner, Baroda State, Jkiroda. 

152. Municipal Commissioner and H(‘alth Dliicer, Baroda State, Baroda. 

163. State Architect and Chief Engineer, Baroda Slate, Bai odd. 

154. Commission(;r, Municipal Council, (iochin. 

166. Principal, Sawai Man Singh Medical Collcgi', Jaipur. 

156. Chief Secretary, United fStates of Rajasthan, I’daipui . 

157. Government of Matsya, Alwar. 

168. Government of Cochin, Ernakulam. 

159. Director of Medical and Health Services, (dovernment of Madhya Ifdiai,.!, Moti -Mahal, 

Laahkar (Gwalior). 

160. Sanitary Engineer and (Ex-Ofhcio) Chairman, 'J'own Improveuicnt Trust, Idwalior 

UoYomment, Gwalior. 
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APPENDIX III 

{Vide Cha|>t(;r T, para 8.) 

List of persons inter vie wed. 

1. Hon’blc Dr. T. S. S. Rajan, Food Minister, Madras. 

2. C. n. Ked(Jip Esquire, Labour CommisBioner and ex-oflieio (’hief liispei'tor ol t . loi : 

8. K. N. Mathew, Esquire, Director of Public Health, Madras. 

4. R. D. S. Siruhan, Esquin^, Joint Director of 'Fowii Idanning. 

5. M. M<M‘ran, Esquir*', (■ity Kngineer, Corporation of Madras, Madras. 

6. Dr, K. Adislieshan, Retired Director of Public Hcallb, Madras. 

7. Rao Sahib Jb'. Ananthan Pillai, Assistant Director of Vital Sta,( ist»cs and kiiv nournen- 
tal Hygiene. 

8. K. M. Unnitha, Esquire, InBpoctor of Local Bodies and Alunicipal (Anincits, Madras. 

9. Dr. R. Subrahmanyan, Prof, of Hygiiuic, Madras, Medical ("ollcge, Madras. 

10. A. R. Venkatachari, Esquire, Chief Engineer, P.W.D. (Irrigation), Madras. 

11. Rao Sahib K. K. Nambiar, Chairman, City Improvement Trust, Madras. 

12. K. Rajagopalun, Escpiire, Sanitary ICngineer to Covernment, Madras. 

13. Dr. Masilamony, Hefiltii OOicer, Madras Corporation, Madras. 

14. Dr. T‘.V. Chei'iyari d 

and y Madras Univ(‘i,--ity Kiqire.scnt o ives. 

15. Dr. 'rii'uniurthi. J 

10. S, (L Narvekar, Es({uir(\ Bomh.ay (government .Ai’chitect, Roral>av. 

it! a;. W (birjar, Esquire, Cidcf Engineer, Public \\^>rks DqNirl rneni ( Irrigation), bombay. 

18. P.L. Corwalla, Esquin*. Senior Assistant Engineer, Bombay Port ’IVi.st, Bombay. 

10. N. C. Kcvvalrancini, Esquire, ( ihief lnsj)ector of Eaetorit'.s witii the Covernment of 

Bom bay , Bo i n 1 la \ . 

20. N. Sanya), Esijuire, Saiiitarv ICigineer, (LI.P. R ilway, Bombay. 

21. T. C. Karitawalla, Esquire, Housing Commissioner, Bombay. 

22. Dr. E. Benjamin, Director of Piiblii; Health, Govt, of B mbay, Poona. 

23. H. Khan, Esijuire, (Tonsuiting Surveyor to the (h)vt. of Bombay, Poona, 

24. S. E. Wadia, Esquire, Public Health Engineer, (Jovt. of Bombay, Poona. 

25. B. (L Ivakatkcr, Esquiits Assistant Secretary, Millowners^ Association, Bombay. 

26. Dr, A. Chatt.tujec, Director of Health Services, West Bengal, ('alcutta. 

27. Dr. M. C. Ahmed, Health (.ffficer. Corporation of (Calcutta, (Mlcutta. 

28. W. Prosser, Esquire, Chief Engineer, 1 provement Trust, Calcutta. 

29. Dr. S. Sarkar, Deputy Diri^etor of Health Serviees, Public Health, Calcutta. 

30. Dr. R. B. Lai, Olfg. Director, All-India Institute of Hygiene and Public HealHi, QilcutU. 

31. J. N. Das Cuiita, lOsquirc, Chief Engineer, 'J\>wn Planning, Govt, of West Bengal, 

Calcutta. 

32. S. Bandopadhaya, Esipiii-e, Special Enginet'r, Ridief and Rehabilitation, West Bengal, 
Calcutta. 

33. K. K. Das (iupta, hlsquire, ( ■irief Inspector of Faetorie.s, Bengal, ('aleutta. 

34 ! Dr. M. X. Rao, Asstt. Prolhssor, AE Lnli Institute of Hygiene and PnlJic Health, 

Calcutta. 

35. Dr. B . Mukherji, Healtli Omcer, Howrah Municipality. (Calcutta. 

36. Dr. D. TA Dutta, Deputy Direidor, Medical Relief aud Planning, Bvcngal, ( alcutta. 

37 . Dr. M.O.T. Iyengar, Malaria Oflieer, (Jovt. of West Bengal, ( aleutta. 

38. G. Ghose Esquire, Aati-MaL.ri >, Engirnam, Wes* Beng I, (Ll.utt . 

39. D. Gunguly, Esquire, Chief Engineer, (Calcutta (Airpora. ion, Calcutta. 

40. Dr. G. SMnkaran. Professor, All-India Institute of Hygiene and Publie Health, Calcutta. 
41 '. Dr. A. C. Banerjee, I lirin tor of Medical and Healt h Serviees, United Provinces, Luck- 

now. 

42. H. G. Trivodi, Esquire, Chief Engineer, Public Health Department, Lucknow. 
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»entf iw teci Mechanical Enpinoer, Public Health Depart- 

•44. A. C. Mukhcrjoo. E.squiri', (’bief Eiif;in(aT, P.W.l)., H, aiul 11. Hraiich, U.P., Lucknow. 
40. )r. ..y N. Das.., D(..,,uty Director of ,Me(lical and Hcaif.b Herviee.s, U.P., Lucknow. 

47 u'i <’f iVovineial Hygiene Institute, Lucknow. 

p p i'-sqilire. Town Planner, (.overninont of United Provinecii, Lucknow. 

_,■ ‘ Ksqiiire, Chairman, J mprov«*Tn('nt Prust, i^iicknow. 

o. 0. I al, Ksqnire, Executive Offieer, Jmprovement 'I’nist, Lucknow, 
r, M- p Administrator, Municipal Board, Lucknow, 

ro* ^‘^dvi, Esquire, Executive Oi/icer, Muiicipality. Lucknow. 

.r ;; ^ Esquire, Superintendent. A\aterwork8, Lui'kiiow. 

'-a' T/'r^'v " ''<■ '^" '1"'. Mnncipal Hoard, Lucknovr. 

rr 7 .-I fViru'ipal, Oovernment 'Peclinicai School, Lucknow, 

-(•' PT'”i 1‘^'‘"1C'''C, IVl.L.A. ('bairinan. Municipal Hoard, Vrindaban. 

»i. ^ysiambar N.dh Paiidi, Eaqnirc, t'bairm.-tn, Municipal Ho .rd, Allahabad, 
i/'P J'-sdui'-e, Chairman, .Municipal Hoard, Faizabad, 

ro IT ■ . Chief lnH|>B(d.or of Factories, U.P., Kanpur, 

fV V e- ^‘'•'■si'lent, Dovrdopment Bo ird, Kanpur, 

pur. ^ > Chief Engineer and Town Planner, Development Board, Kan- 

omcer. Development Board, Kanpur. 

Rt 1 ^ 1 ^'^'purp. Labour Commiasioner. Govt, of U.P., Kanpur. 

*■4 Singh, Kstpiirc. Chairman, Municipal Board, Kanpur. 

nm y;, f Medical Omcer of Health. Municipal Board, Kanpur, 
oo. iho Vice-Chairman, Municipal Board, Hardwar 
6K The Medical Ollleer of Health, Municipal Board', Hardwar. 

rI ' t llirector of Public Health, Nagpur. 

e«. L. V. Cfihatre, Esquire, Public Health ICrigirieer, Nagpur. 

-i ■ " Planning Expert, Nagpur, 

/ 0. K. G. Oke, Esquire, Chief f nspecdor of Eaetories, Nagpur. 

Esquire, E.xeciitive Engineer, Public Health, Nagpi;r. 

7 ^ i'lidrn..n.]npr.verieutTru,sl,N,gpur. 

13. I . B, Das. Esquiri!, Trust Engineer. Nagimr 

^uT‘' “""“‘P'*' Eo'nmittee. Nagpur. 

76 vki ’ E-^qmre. Officer-in-Ciiargo. Municipal Committee, .V gpur. 

„■ I- ''’ty Engineer, Municipal Committee, Nagpur. 

7 s‘ E.squlre, Chief Engineer, P.W.D., Nagpur. 

™ 1 r of Health, Bihar. 

7y H. Whipp, Esquire, Public Health Engineer, Bihar. 

'atna Munfcdpil^CommatJr Pre.sident, Advisory Committee, and Special Officer* 

81. V. N. Prasad, Enquire, Town Planner, Bihar. 

82. J, S. Patel, Esquire, Director of Agriculture, Bihar. 

83. A. Samad, Esquire, Chief Inspector of Factories, Bihar 

S' £ Chief Medical Officer, Jharia Mines Board of Health. Dhanb^l. 

m P Ch Officer-in-Charge of the Anti-Malaria Scheme. Bihar. 

86. H-^»hey, Esquire, Special Officer-in-Charge of the Industrial Housing S home, Bihar, 
sa' f’ Deputy Commissioner of Labour, Bihar. 

«8. S. C. Misra, Esquire, Director of Gram Panohayat. Bihar. 
m B Prasad, Special Officer, Patna City, Municipahty. 

»0. Nair, E8quire,Nature Cure Clinic, Mozzafarpur. 

^2 Health and Inspector General of Prisons, Orissa. 

. Dr. N. Mahahok, Assistant Director of Public Health (North Orissa), Cuttack. 
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93. Dr. S. Misra, Assistant Director of Public Health (States), Cuttack, 

94. A. N. Nand, Esquire, Public Health Engineer, Orissa, Cuttack, 

95. N. C. Pradhan, Esquire, Chairman, District Board, Cuttack. 

9b. P.C. Mohanty, Esquire, Municipal Health OlTiecr, Cuttack. 

97. Dr. B. Misra, Assistant Director of Public Health, South Orissa, Cutt.a k. 

98. Dr. S. K. Padhi, Executive Engineer, lihii banes war. 

99. J. N. Misra, Eacpiiro, Chairiiuin, District Board, Puri. 

100. Lingaraj Das, Esquire, Exeentive Engineer, Puhlie Health Divisior!., ( 'auack. 

101. Dr, Jaiinal Singh, Deputy Direetor of Hi^alth Serviees (P.ll.), H ist Punjab, Simla. 

102. P. L. Vhirma, Esquire, Chief Engineer, Development, East Pun] b P \\ I P. B. and R 
Branch, Simla. 

103. D. C. Khanna, Esquire, Superintending Engineer, Tbililic H«‘altb ( uvie, Simla, 

104. P. C. Khanna, Esquire, Assistant Town Planner, Simla. 

105. S. A. Kikkeri. Ksquire, Municipal Engineer, Simla Munici]iality, Sinil.u 

106. Hon’blo Minister, Medical and Puldic Health, Assam. 

107. Director of Pulilic Iloalth, Ass am. 

108. Chairman, Shillong Municipal lioard. 

109. Public Health Engineer, Assam. 

110. Director, Rural Development, Assam. 

111. Health Officer, Shillong. 

112. Civil Surgeon, Kamrup, Gauhati. 

113. Assistant Director of Public Healtli, Gauhati. 

114. Executive Officer, Gauhati Municipality. 

115. Dr. Bhubaneswar Barua, M.B. 

116. Dr, Ghaiivsbyam Das. 


117. Dr. J.C. Das, M.B. 

118. Dr. C.F. Chenoy, Director of Iffiblic Health Department, HyderaV)ad-Deccail. 

119. Dr. M.B. Daver, Assistant Din^etor of Public Health, Hyderabad- Deccan. 

120. M. Fayazuddin, Esquire, (-hief Town Planner, T.ocal Govt. Department, Hyc ora • 

121. P. R. Pudokoui, Esquire, Superintending Engineer, (hty Imi)rovement o» » 


■derabad. 

122. The Executive Health Officer, Hyderabad Municipality, Hyderabad. 

123. Dr. T. Chandrasekharaiya, Director of Ibiblic Health, Mysore Statt\ bangalor®. 

124. K. S. Krishiiaswamy, Esquire, Sanitary Engineer, Ifureaii of Sanitary Eugmeermg, 

Bangalore. , Suonlv 

125. M. N. Kamakrishna, Esquire, Executive Engineer, Bangalore C ity , V\ a ^ pr J 

i)i vision, Bangalore. Uu tcralore. 

126. G. N. Narasinga Ran, Esquire, (diainnan. City Improviunent Trust ^ / Chair. 

127. C. N. Shama Rao, Esquire, Superinttmding Eugineia' (Retd.), M'ati r Snpp v, c,o 
man, improvement Trust, Bangalore. 

m. C. Subha Kao, Esquiro, Govt. Architret au.l Town l>lanning Oflioer, 

129. R. Madhavan, E.squirc, Engineer Oftiecr, City Iinpioveincnt Tri.Bt Hoard. Batiga* 

City. 
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appendix IV 

(•'* Chapter III, paragraph ;!I) 

Snmmar\ of recenimendatioiis made bv ' 

y heaMh heahhfid";mu!sinV,'^"^"'"‘’'“^’''" 

Con„„,a... 

trial\va,rlie,"a,,,/'MriVl,PK^ are required fort.lic heajfl, „f theindua- 

f<-r a qrcmpofs?u■h■Vu;Tu^! veraudah ,S ft. < M v |0ft 

l-laees iu ,.„.e,„da„ ' . v | ' J’'"?''';'' <-»>"'"n.ity kiU I,eus, h,tr n« 

{>0 l^or )l ; /or rr t. I 

<■''> ia,, . ., f., 

M'l' ur shoul.l he „„r„du,e,i S., ,]e„ t «'if 'iiairihuUou 

«• // a. .se;..r ,o/„ sv. r , 

^^-etoaecuumodateau, j:;; : f ' 

■ ‘ ' ■''' rou.prise a( iea.si— 

”, -^l-e for h,od and fuel 

nifiopcat/onj j.oo i, ^ ' 

ft lavatory, 

Terandahf Ilu„r a,ea of ,l,e t,vo ,uaiu root,, a. exclu.sivo of 

atoirahs provided in the main rooms. atermila and bnUt-in-sherlea 

through ventUation. Providing adequate light 

(c) It is most desirable that houses be ue . .. 


or 


and 


y ^ i-uviuirjg aaequate light 

(d) The kitchen .should be provided with .. . • 

ooonomical in fuel. - -'tmuney or a flue an,l a well designed chulah 

W Ki«,,w ,i,u a,™M r.. 

fc) b„„„ h. whie..,„brf ^ 

« s ■“ • i. „ , , 

mob. circumstance 


197 


tiu' fa/ilure to iitiliHO prop(n^srniilutiuidies in object i( mis to tiie us(‘ of corTinion latrine, poor 
mainlcMancc amJ a low standard of cleanlira'ss. Family latrirH'- w!i<‘,rc tliey have been provided 
have rapidly become Acry jiopular. 

(b) All drains other than svillage drains, which must be install'd nridi-rgrourid, should be 
“ pucca ” and, m dess there arc exeptional cireiimstances justifyirig some other course, covered 
and underground. 

(tt) Houses should not be built back to back and it is most desirable that blocks of 
houses be limitiHl in size, and wherever possible laid out on the lines of a, gardi'n city. 

{b) Houses should be allocated on the basis of one family tc) one liouse. Any family houses 
remaining sinplus after meeting fully the requirements of married workers may bo aliottod to 
single workc;rs on the basis of foui- workers to a house. 

(c) Provision against siiblett ing aiifi taking in boarders should be made by formulating suit- 
able tenancy conditions and providing adequate machinery for their enforcement. 

Dormitories , — Where provided, they si ould conform to the general principles of planning and 
the sleeping space for each person should not be loss than 50 sq. ft., this space being in addition 
to the provision of common dining rooms, batlis, lavntori(‘8, etc. Dormitory accommodation 
should not be let to families or to persons of different sexes. 

Dormitory accommodation sbou d nwt be let to fami’ies or to persons of different sexes. The 
built up area shall not ('xcced 1 /•! to i of the plotarea. The marginal spaces whereof sliall not be 
less than 15 feet. 


III. Boui<iti{i Suh-Cnttufiittee of Nationat Planning Commiitee. 

The floor aix a iiicluding that of verandah will be at least bO sq. ft. per adult. The aim of the 
National Plaiming Committee is KXl sq. ft. Though this is dcsirabJe, it has b(9.',n found that under 
the present economic circumstaneos, 50 sq. ft. can only be tixed as the minim urn. 

The minimum height shall be 0 ft. clear. The rooms shall have at least an external waU 
a butting anofien spaet‘ ; openings for light and vcntilMtion shall be 1/7 of the floor area, excluding 
door area. There should be tliorough ventilation. Kach family shall have (jue bath and one 
latrine on the water carriage system, with proper vciitiiation ami adequate equipment. 

Staircases and passages and corridors to be of a minimum width of 3 ft . .vinrl 4 ft. respectively 
of the firo-proof eostructioii with proper light and ventilation. Lift shall be provided for a buil- 
ding more than 40 ft. high and having more-than three stories. 

Every unit shall have at least two separate exits and there should Ix^ convenient ingress 
and egress. 

Though detached houses may bo preferable, serai -detach(>d ones will i?i some eases be prac- 
tical. In most of the cases, however, row-type structures will be ru'cessary; this .shall have not 
more than 20 tenements distributed over two floors at the maximum. Multiple storyod buildings 
will be adopted only where land cost is very high or there is absolute absence of suita ble land 

The accojiimodation for a family should preferably be as under : 


Main llooui . . 
K itch on 
Verandah 
Bath Hoorn 

W.C. 


15' X 10' 
8' X 6' 
9' X U' 
T X 3i' 

4' X 3' 


150 sq. ft. 

- 48 sq. ft. 

- 58J sq. ft. 

- 24^ sq. ft. 
-12 sq. ft. 


Materials . — External walla and roofs should give protection from weather in all seasons of 
the year. 

Floor should be as impervious as possible but such as w ould not induce cold and the like 
Unglazed tiles, properly mamtaintxl mud floor, lime concrete andtiie lilo are suggested for the 
door but a detailed study to find out a suitable paving materials is necessary. Attempts have to 
be made to get a roof of low thermal conductivity in addition to its being rain -proof. 

Fixtures and Fitments , — The question presents moro varied problems than tliat of the houfi^ 
according to the mode of living of the occupant, climate and the like. Indian workers like to 
have built-in fixtures and fitments, unlike their comradt's in foreign countries. The question 
therefore, becomes more important as these, should be insertixl in the Imilding beforeJiand. A 
typical list for normal requirements is given below* ; — 

(1) Washing basins. (2) Cleaning platforru. (3) place y. ii li coo!, i eg jilatfbrm. (4) 
Loft. (5) Provision racks, (b) Fuel bin. (7) Drying bars. (8) Miclvc... (3) Roof 

pendents. (11) Cupboards. (12) Kit platform. (13) Water jiiacc. (I l) Niciic.s. (15) Swing 
rings. (16) Shoe recess. (17) Curtain hangers. (IS) (Grinding stone. 
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Car© miaii have to be given to the sanitary requirements such as washing and cleaning armage- 
ments removal of domesttc refuse, cooking arrangement, proper plumbing, hygienic storage, 
rermin prin-ention, lir<‘ protection, proper upkeep and the like. 

Density of population should not be more thn 100 persons per gross acre. This will moan 30 
to 25 teaerai'ntH per aer(‘. 


IV. ng Panel on Grenier Brmhaij Scheme. 

The minimum < o\ er<-(i fioor-sjiace per family tiue inent should not be less than 250 square 
feet i e,, no famiU t( ik - rneot slamhl be smaller in size than 2f>0 square feet, exclusive oftheveran- 
dah^and 'VV.C. and not more than 4 persons should be ]>ermitted to live in such a tenement. 

On an jn erayr' the minim um covered fl<»or aia^a per person should be GO square feet in the 
familv tenermaits, and w hew t he number of inmatf's in a family exceeds 4, tencinonts of corros- 
pondingly largCT^ a( (a)mraodati(>n slionid he provichal. The Paiud would suggest tenements 
of 300 arid 420 sqnaac lort, of iloor space for famili(‘s of 5 to 0 and 7 to 8 persons respectively. 

Every family teiu tueni ^Imuld liuvo at least 2 living rooms, a kitchenette, an open verandah 
^preferably independent as IVir as })Ossible), a Water Closet, a Nalini v ilh a water tap and a loft for 
the storage of articles. 

The following amcnititis should be provided in each tenement — 

]. A built-in cupboard, 

2. A shower in the Nahni, 

3. A small niori for washing in the kitchenette, 

4 A raised platform for tire -pi ace with a Jfood and Chimney to carry awmy smoke and a 
hollow iiuderueath the platform to .store, find, 

5. Pegs for banging clothes, 

6. Shelves in the kitclieiiette for keeping utensils. 

7. A minimuTU of 3 electric lights in each of the. smaller temmient.s. 


For overv 4 ten incuts of tlm size of 250 square, feet, 1 common Washing Place with a tap 
should be provided. 

The common Wfi^liing Places, stairrases and aecess verandahs or pa.ssages should be provi- 
ded with electric lights. 

Whereas tlic wiring on the .<<meih'r tenements witli the minimum of 3 eliu trie lights may be 
attached to the <M)mncm ('Imw! rm't. r, e;.ch of the larger tenements may be provided with a se- 
parate electric meter, ifiressilde, so that the tenents may ])ay their own eleetiicity charges a«- 
Lrdiiig to eoiisumie.ion luid tlm nec-e-ity of shutting otfand opening clcctiac current at. particular 
hours and the dilhculty of cidicciing emerges, removing and replacing bulbs, etc. may be obviated 

The existing one room and om‘-roorn and kileheri should be so romodidlcul wherever possible, 
as to allow tor the minimum tloor-area of 250 square Ibet per tenement and provide for the ameni- 
ties proposed aliove. 

If the tenements are too old or beyond remodelling or improvement, there should bo legis- 
lation enacted for enforcing tlicir demolition and rebuilding on revised plans. 

The Houses to be e.mistrueted in the City should be of ground and throe upper floors and tk© 
terrace should be imide. acce.s.sible to the resiiients so tliat in the hot weather they can sleep thereon^ 

(If not too costly, some portion of the terracci may be covered with a low-pitched roof for 
protection against the incieimmcies of weather, so that it can be used all the year round). 

The Houses in the Suburban area should be of round and one upper floor with a terrace pro- 
vided and made available to the tenants as above. 

As regards the larger tenements for 5 or more persons each, there should not be more thmi S 
tenements^on each floor of a building and as regards the tenements of the minimum inside area of 
250 square feet, there should not be more than 8 tenements on each floor, served by a single stair- 
case. 

As far as possible, the verandah may be independent for each tenement so that its exohisiTe 
use could be ensured to the respective occupants. 

In the central part of the City, thaf is, within a radius of about 4 miles from the Arthur 
Crawford Market, i.e., upto about Pare! in the North and Colaba in the South, the ratio of built 
up plot area to unbuilt should be 1/3 to 2/3 (or 33i percent.: 06 2/3 per cert.), and the ratio 

iN^ond that radius to the north of the City upto Mahim«Sion and in the Suburbs should be i 
J (Le., 25 per cent to 75 per cent). 


« 
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V. Madras Provincial Housing Committee. 

Minimum living space. — Tho minimufTi floor (carj»ct) space required for a dwelling hoiiso of 
six inmates should bo 340 sq. ft. including veranda Im and the mean floor area per adult 75 sq. ft, 
and 40 sq. ft. per child under ten years. 

Minimum fl(X>r area of a living or bed ro mt . — 'fhe minimum floor area of a living or bed room 
should preferably be 120 sq. ft. but in no case shuuld it be less than 80 sq. ft. and at least one 
room should not be less than 1 20 sq, ft. 

Height of room, -in the case, of sloping roofs, the minimum heiglit of 0 feet is roeommended 
t this being measuiT'd at 1ai jiniction of the oiil'*r w.,!! and the roof on tlic iniua- side, of tho 1101150 ! 

In tho case of fiat rood's, the mmiu/n hc'iglit slh uild he 10 feci. 

Plinth level. - f\\v minim urn plinth level should be IS inches above the level of tlie centre of 
tho nearest street. 

^ Doors. — Doors are of various vvidth.s and heights <)f elepending, of course, r)Ti the pop, it inn oc- 

cupied. External doors Icajld as a rule, be whler tliari intemad oik'P, Oulisdc <]; rav .I'i,. Ls-m rally 
hung so as to open inwards. Inside doors [JiouJd opm away jrom anyone entcM'iitg tie' [‘ Oyo and 
must be hung so as to prot.eet tiieroomas ruueh as fni -sihic froni dtaugiits v'iu'a Ju lied 

rooms the doors sitould, v iien open, sciaam tiie po!li<jn of the hod and in bath rooias and water 
closets, to secure privacy even wiien aeeideiitally open. 

The height of the doors shouhl not be i(‘ss than 6fef3t3 inches but should jircferably Ik) not 
less than 6 feet 9 inches for main dovus. Idie widt h .should not he less than 3 feet for main doors 
but may be as little as 1 foot 9 inches for bath rooms. 

The following standard .sjieeiiieationH are retrommended — 

(») The basic outside dimeusions should he as follows — 

{i) .For door.s w ithout vcmt ilating heads height (no sills) 0 feet 9 inches, width 4 feet. 

{ii) For doors with ventilating heads — heiglits 8 feet 6 inches (no sills), width 4 feet. 

(6) (1) Doors 2 fed 8 in; h(‘s may he s)iigl<‘ lea ved and used for dressing rooms, outsid* 
doors for kitehmi, doors to liathing rovuns, etc. 

(it) Doors M ith I foot 9 luehes width may lie used for lavatories, water closet, fuel room 
etc,, 

(c) Door shiitiers slu/uld Is standardized as follows : — 

(») External doors — faneiicd .shutters — glavrd 1/3 toj) .section if tlicr*' are. no ve:itilii.t,dn» 
heads. 

(it) Jntern.s l door,' parmeied shutters oxr -pt lor hat h rooms and w a.ter elo.s.-ls which 
may l>e l.)ia<‘ed and battimed for onoi;i 3 '. 

Windows and ventilation.- — 1 his area .lor windows and ventilators should, in no oa.se, be less 
than one-sixth of the lloor .space, rlut it isdivsirable that vcnlilator.s, when provided, sbou'd n<»t 
be reckoned in the vtaitiiating area. 

The following standard specilications are re(!ommcnded : 

(a) The basic dimensions should be as f<)llow.s — 

(i) For window's without ventilating heads — iioight 4 foct G inches by 3 h-ct G incheg. 

(ii) For windows with ventilating heads — height G feet 3 inches Ipy 3 fetu. G inches, 

(b) External windows — panelled shutters — sipcuiag outw'aiais with glazed shutters on th« 
outside for all outer windows. 

Kitchen . — This should not be loss than 60 sq. ft. in area. If combined with stores, it should 
» have an area of at least 80 sq. ft. 

Bathing room . — The bathing room should not be less than 24 sq. ft. or of tho dimensions 6 
feet by 4 feet. 

» Lavatory . — The lavatory should be of the minimum size of 16 sq. ft. and not less than 3 feet 

in width. Water-closets sliould be provided wherever fea.siblc. Dry latrines should be avoided 
as far as possible. Aqua privy or similar septic type 1 trines should be used in preference. 

Kudams or verandahs. — It 's os.sential that kudarns or verandahs, when provided, should bo 
adjacent to the kitchen wherever possible, a.s lie*, house- wife ha.s to .spend most of her working 

hours there. 
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Ainenilif ^ lo hf proi'hlcd for rack house, The following afiicruties should be provided id each, 

b onH(‘ : — 

{/) A biiilt-in-(‘upd)oard in each bod and living room. 

{//') Pegs for iianging clothes. 

{Hi) Shelves in tbc kitt^hen for keepin'/ utensils and supplies. 

{w) A raised platform for lire place with a chiminiy to servo as smoke outlet. 

(v) Adequate supply of pure water. 

(vl) Compound wall, or lincj fence. 

{vii) Indopi'ndeut bath rooms, bath w'ati‘r being led away to underground drains or dis- 
tributed over as large an area of land as possible. 

{vrii) Latrines fully sanitated and eorineeled to underground drains or septic tanks and 
di8|K)raion trenches. 

The standards recommended above should be applicable to all construction whether under- 
taken by public or private contractors, individual, liuilding soiueties, Government, local bodies, 
etc. 

VI. Standard recommended by the Railway Hoard ComwiUee under the Chairmanship of Mr. 

N. K. Mitra to report on the Scheme for the Provision of Quarters for the Railway Staff, 

(1) Tlic minimum accommodation in any railway house must bo two-rooms and a verandah 
with a total floor space of not less than 325 square leet. This will be exelusive of a kitchen, bath- 
ing place and stijrage accommodation. This an>a will be in keep with tlu; British standard which 
will require (llO-f-Hd 310 square feet lor a family ol live. 

(2) An additional room, however, w'ill be necessary in some cases with grown up children as 
otherwise separation of sexes is not possible. 

(3) Regarding the size of a living ronm, a dimension of 12 leet X 10 feet as the minimum u 
recommended. 

(4) For a gable roof. 12 feet at the centre and 0 leet at the ea\ es are recomraended. For a 
flat roof the height should not be less tlian 1 1 leet. 

(5) Minimum jdinth l('vel 18" above groumi level is recommended. 

(6) The height of door should be n at less than (5 feet 3 inches but should preferably be not 
less than 6 foot 9 inches for main doors, flie widtii should not be less than 3 feet lor main doors 
but may bo as little as 1 foot 9 incluis for bathrooms. For window^ openings a minimum of 
l/6th is recommended. Ventilators provided separately. 

(7) No special arrangment need be made where bottom sills for doors or windows are not 
provided as there would be sufficient space to allow the necessary inflow of air. 

(8) No kitchen should bo of an area less than 60 square feet. The back verandah near the 
kitchen should not be less than 7 feet wide and 12 feet long. 

(9) Fire places are to be provided in living rooms only at stations which have winter tem- 
perature below 40^ F. 

(10) All main walls 10 inches in brick- work in lime and partition walls 5 inches in oement* 

(11) Roofing especially of Jack arch supported on second hand rail beams over main rooms, 
verandahs and kitchen and R.C. slap or asbestos sheet over shed, bath and privy. 
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APPENDIX V 


{Vide Chapter XVI, paragraph 35), 

Record of discussions between the Environmental Hygiene (Committee and Dr. G. Sankaran, 
Professor of Biochemistry, Nutrition and Physiological Hygiene, All India Institute of Hygiend 
and PubHo Health at Calcutta on the 2Bth February 1949. 

Chairman, 

We understand that you have investigated, <luring your reiv'nt d-putat ions i>, l^hirope and 
America the pf>ssiljility of India producing certain (;heniir,als, phannaceuticals, <‘tc. Could 
you kindly let us know if any of your schemes are likely to lielp our ('oinmit m in.plenumting 
our recommendations ? 


Dr. Sankaram. 

I thank you, sir, for honouring me by asking me to tell the Com mi* t 
ny investigations in furtlieriiig tin* imprttveimail «d iMiviromneui ;d } 


•tee of the po:ssibie valuo 

of my investigations in furtliering the improveimail. of Kiivironmeut al H ygi'^ne <4 our country. 
X must however (explain tint my primary interests are m prodm-non o! ioods ; l b la ye tliat 
Agricultural production of thes(^ in India has its linutatioiis and tliat , d we want to jnak<- our- 
selves S' lf-suffiei.-nt witli regard t-o these, wa*, have lo employ nidusti jal rnetho.b-, especially 
chemicahmgineering, My views on this have ixum presented in s- v< ra! ol toy reports submitted 
to various committees. Most of my suggestions t(u- solutimi ol onr to<.d pfoblctns are b'n.ed on 
the successful prantiees of ot her proginssive counti ies ol the world who atv as tmio; uma te as 
India with n'sptrei to food sulTieioney. Chnniany in jrart M-vdat bits jirodiiced a vry nrgy tonnage 
of protein f>.)d of high nutritive, value in the torm ol iood yoast in ho-tori* s It. tins elfort 
Germanv has b-am a piorun'r omu^ again, having previously smseessj ully ac.iieved .^eI o-iiifheiency 
of nitrogenous fertilizers for the s(dh Germany also produce during the recem war large 
quantitins of edible fat from the cheap raw material blown coal. J Ins was spun ‘.y an im ustnal 
process in factorios. By a strangtr coincidence edible tat was made out <d a l)y-i)ioduet obtained 
in the production of Aviation petrol and lubrie.at ing oils. W liile t base two aeliieveniculs concern 
two of the important food elements, required in large amounts th- morv n eently det(‘ninm‘d 
essential Ibodkctors. vitamins, have also ha n produced in the last d eaue in imlu , t rial quan- 
tities of hundreds of tons. Tiv‘ developments in these latter jirodurts at.oid an inteK >ting study 
of integrated chmnical industry. Vitaiidns ar.' organic ehemiea.s some o tlu in erinp!. \ m 
structure and some va ry simple molecules. All tie .s -. reypdia- bn huge se.t < ptoi m mu i 
availability of a variety of clu-mi(.-als ordinal ily desigriat e(i heavy e hmmeab; .urn <>’ n'" d tiem the 
following few basic raw malerials, narm ly, coal, salt, him stom , hnni ioiie gadphui y, mtiogen 
(of atmosphere) and waiter. N’itamin piaaluct ioii a-s praetiseil at th- p^' sen^ ueme-nt m ^^m’ope 
Ld Ameidca inde<M is dependent on a well developeil basic heavy <;le micid mduslry. y hen 
it was realised that India required coiisid.wable product ion of yd amim', .. beemie appaterd, that 
it could not be achieved due to the lack ol this basic chenucal imm.s iial d.a\(*b-p e . ^ y 

investigations of the industrial developments in vitamin production large ly c-aine to la* s iidy 

ofchemioalindnstri(SoverawidetiMd. Kurtl.er, vitamin, are orgatiurnubaad.s^^ 

industrially produced chenmails, such as pharmacnitnads and drugs ‘ ^ ^ 

stuffs and hormones of animals and plant origin. All t ies.' at one turn w ^ ' .jioduei d 

naturally occurring or grown material. TItey are now howevei , more "I*; 

by synthetic processes troin simpler chemicals. Ihe.se develoimumls hav. ;\r'j p ,j »> 

successful production of vhamins. Incuhmtally many ehcmieais used im 

in the making of dye-stuffs, pharmaceuticals and \ itaiiims -ne hl. oi’ nroducimr 

as well of plastics and insecticides. It is tints new possible to liave iae intc<’ra 

pharmaceuticals, dye-stuffs, vitamins, hormones, mseelieides and I"’"' > ^ 

Ln of materials mid processes. Such an integration has 

The utilisation of a certain by-products of hi'avy chemu al iiidnstras considered 

glut can now bo turned into valuabh. only h. achieved 

uneionomio can now bo worked with pi* fit. Ihi., ho .vevi r, < cik n y - aw.rrde il indiist. 

ohemistB Iiave a wide backg«.und of knowledge. Deep s.v I ,s,.t mn in I ''''^1'' 
rial activity will be a detriment to planned integration. Ins laa >' " ,.e|jg moduoed 

the near past and even today many spoeialiet expertu declare I bat a - '■ . jj reqiiiie 
chlorine becomes a gult , rendering tp, planpiiKHaiiiomic. ^ ''pv ■ ■,',„i„ental llvgieiie Com. 
to produce DDT in suflicient quantities. \ou inembtis e i . ..,ir( s in vtrv lariie 

mittee, I am sure, require in addition to DDT rm.ZLm 

quantities, such asgammexaneand bleaeliing powilei oi even i inn Hewatre safe for 

water supplies suitable for human use and consumption as well as f is 
disposal. If after all this use there is still excess of chlorine plasl rc ‘‘"y “ Boheme of sateen 
difficult to have too much. Based on sueh considpations, 1 have rb awn up ^ foodyuff 

integrated industrial organisations (Ust appended) primarily designed to produce rood stun 
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but incidentally producing'pharmaceutioalB, hormones, insecticides and plastics. In it you will 
find all the insecticides, rodenticides, etc., needed for the improvement of environmental hy- 
giene. Any others you find missing in the list may be arranged for production in one or other 
of the plants. 


Chairman. 

How do you expect to implement these schemes ? 

Dr. Sankaran, 

Tlicr(‘ should first be prepared an agnad blm^ print, as it were, of the quantities of various end- 
products which art‘ required and can bo produced. Then place this before capitalists and finan- 
ciers and suggest tliaf they distribute these plants among thernselvi's and locate them in difterent 
provinces of the country according to availability of raw matcMials and otlur* considerations. En- 
quiries. iio\veV(U', liavc shown that tlu^ various scliemcs wavre not sufiicienf ly attractive to capita- 
lists for several rcaHons. The only alternative is tliat the State (Central and Provincial) should 
undiutaki^ the n spoiisibility. It is usual for the Govi rnrnents to refer all industrial schemes 
to the departments of Inrlustrits. Howi^vi r in recent tinn s they have not shown sufficient 
enthusias ni for ca j ry ing out S(dienn s prepared by otln r dcjiartments. Under such cirtumstances 
departments other Ilian indu>tries department should hv pri pan d to t xecute them on their 
own I csiionsibilit y . Infart ( his lias fan ii dune insomecases. For exarnjile, the ( 'Onlral iMinistry 
(d' Uommunie;.t ions has it s own telephoiK' factory, the Railway Hoard has its own locomotive 
faetoi V, tho Auiii ullur(‘ Ministry its own tract or organisation, t he Mysore health depart mont its 
ow n ]i\ i\ llti i!fn produef ion jilants. Iteeently tin* Renieillin plant is placed under tin' adminis- 
trati\e and tv eimieal direct ion of an officer of tlu' Health I h pariment of tlie Government of 
Bondniy. It will l>e equally appropriate if any sGnvnn s of the Environmental Hygituu' Com- 
mittee are handled liy tin' l)(‘partment under which it is administratively placed. It should of 
course lie pointed out that tdie appropriate technitial tah'nt is harnessed for exiuuition. If a 
Bchemo is a priHlominent ly engineering one, an (uigineer should be made responsible though he 
may be administratively placc'd in a Health Di'partmcnt lioad('d by members of the Medical 
Profession. This may suporficially appi'ar as uncommon and revolutionary. However, such 
revolutions a re* h.ijipi'ning sih*nMy. For long eheinists weia^ unwelcome among Medical Research 
workers, and to this day an officer of tht' Medi('al liest^aroh Departrm nt must have a regist( rablo 
medical (piahtiration. However, tlnue is now a preponderance of Medical Research wi-rkers 
posHi^ssing qua iitic itions other than rncdieal. Fugineers in the Medical Department nrv now' a 
rare' plieiionuuion hut mwei t heli'ss they do exii t. If ( iigine.ers are employed in a McKlioal De- 
paGincnt, oiu' fails to undersland tlu* objection to their doing an engineering job. It may bo 
rnentiomid tlvai in Weste-rn countries, especially i.he IJ. S. A., Engineers an* extensively employed, 
for exampie in the DiJpartment of Agricultune Tlio gigantic Xitrogen fixation and phosphate 
plants in the U. S. A. hava; been sponsored and developed under tlu^ Federal Department of 
Agriculture. By such ma'ans healthy regard and respect of other professions will develop and 
rivalries and suspicions disappear. 


Chairman. 

Do we possess tho technical “ know how ” to produce ? 

Dr. Sankaran, 

1 am firmly of the opinion that, perhaps with the rare exception of the Atom Bomb, the 
technical “ know how ” of all industrially produced commodities especially those of the compe- 
titive group is available to anyone sufficiently interested and willing to overcome difficulties as 
they arise. Prof. Subrahmanyan will bear witness to this, for in 1941 the expert opinion in 
India, both foreign and Indian, with regard to Freeze dessication ” was that we do not possess 
oven suffici(uit information. However, the All India Institute of Hygiene and Public Healtn 
built a plant in leas than three months and its second trial lun falsified in the experts’ opinion. 
Regarding vitamin ])rodnction a similar opinion was held as recently as 1946 and schemes for 
product ion were uneereinoniously slielved. Even a suggest ion of a deputation to other countries 
to acquire tin's lacking information was also turned down. However, my investigation in Europe 
and America during 1946 to 1948 convinced me how' hoprilessly e^irroneous expert opinion could 
be. It was even stated that industrialists would not even permit a casual visit to factories. 
While it is true that there is a certain roticence on the part of industrialists, a human approach 
has resulted at least in my entry into factories listr d in tho appendix. In the interests of deve- 
lopment of our industries it is very desirable that deputationists returning to India after spend- 
ing valuable dollars with a doleful story' of inaccessibility should meet with deterrent treatment 
and certainly not elevation to higher key x^ositioiis as being experienced and realistic. 
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Thoro has also boon in tho last half a (l(M*a<ic a dovolopmcnt lhal hiis imnusise possil/ihties 
for India, Tho ontiro aocnd of tho oollosnl ohomioal industry of ( Jcrruaiiy is mo\\- availn l)lr in its 
entiroty. Thoro aro thoiiRands of pnblishod rc'ports on thoso rod sovoral t<.u loads of d( tailed 
working instruction, blue prints of plants, (low shoots, ( to., avi ilablo in tho an hives »d -!»ritish 
and. U. 8. Gov’^ornmonts and available to every one for scrutiny and at no cost. I have s- caired 
over 400 of such reports and microfilms of thousandB of docunu nts. 

Chairman, 

Can we secure machinery and equipment for these factoric s ? 

Dr. Sankaran. 

Yob, sir. One of tho important things that I did during inv df'putntion was to explore 
the availability of equipnuuit. You will nothai that T have gi v< ii in the list (appeiuh cl her. with) 
the capital costs involved. These figures were obtained from oonsulting ougiiu i i s and oh< mieal 
plant manufacturers. 

('full rwan . 

How about delivc^ric'B ? 

Dr. f^untdran. 

My onquirioa showed that many plants are a va ilabh^ ox-stoek and in no oas( was a di iivt i y 
quoted beyond two yc^ars. Most plants can bo st'cured under one y(*a?'. 

There is also aru)th(*r soure*^ for equipnuad. th >S. GovornnH iit has suocia] htJli\ni dollars 
worth of surplus fullv-oquippt'd plants ot which 1 have oxainin' d over a dozen lliai are in exeel- 
lent condition and availabh? for as little as even lo (•ents in the dolln r. Kv( n I h i: i (/ nts need 
only be paid by instalments spread ov(U‘ several yiairs. Thes(^ plant.^ ax still tlieio and well 
worth in v estigat i on . 

Wo had also another source as reparations from Germany. India has been allotted a small 
amount. I have seen some of tluise plants and they art', not in as good eondil ion as t h(^ American 
surplus plants. However, siiiee tluyv cost us nothing they arc quiit' wadeoimo ]lee< id new s- 
paper n^ports stanu to indicate a n vision of tlu^ dismantling p(;licy and w e may not get ou^du(^ 

share. 

At tho present moment we seem to be in a particularly advantageous position of Iteing in a 
“buyers market The difficulties in the way seem to be only economic and tightness of the 
money market. With a system of priorities for food and heaUh programme it sliould not at 
all be difikadt to allocate 10 crores of rupees. Wo often hear of hundreds of crorcs plamu'd to lie 
spent on development schemes. 

INDUSTRIAL PLANTS FOR PRODUCING SYNTHETIC ‘‘ FOODS ”, ITTARMACEUTl- 
CALS, INSECTICIDES, PLANT AND ANIMAL HORMONES, \TTAM1NS, ETc\ 



Description. 

(kpital 

Rs. lakliB. 


1, Fruit juice awl Vii. 0 concentrates. 

Orange juice straight and concentraUal, Amla syrup, giiaa a syrup, jams, toma- 
to juice aud ketchup, canned vegetalilc and fruits. Sonu' of these for e\|>ort 
to earn a good return on investment. 

25 


2. Wood sacharification usin^ soft wood and paMy husk. 

Glucose, ethanol and fusel o 1, food yimst, fat yeast and edible lats. 

25 

• 

3. Corn prodmrM. 

Starch dextrin, glucose liquic and crystalline corn steep liquor, corn oil, cattle 
feed, molassess, butanol, isopropanol, acetone. 

50 

t 

4. Sorbitol. 

From glucose above sorbitol, spans, tweens and emulsifiers, sorbose. 

25 


6. Deep fermentation Plant. 

Penicillin, streptomycin, riboflavin, ergostorol. 

50 


6. High pressure ayntheaia. 

Ammonia, nitric acid, urea, methanol, formaldehyde, plastics phenol formal* 
dehyde, urea formaldehyde. 

100 
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Capital 

Description. Costs. 

Rs. lakhs* 

7. Electrochemical and a^^weiated. 50 

Chlorine and alkali (including salt from sea water). With benzone, chloro> 
benzene, 1). 1). T.. synthetic Idmnol, aniline, salicylic acid. Hydrogen a by- 


prodnet to give H(.U. Chlorinated solvents. Metallic sodium. 

8. Calcium carbide., cyanamide and liquid air. 60 

Acetylene for \v(>ldiiig, oxygen, liitrogen, rare gases, nitrogenous fertilisers. 

9. Organic chewiculs from carbide. 60 

Acetaldehyde, acetic acid and anhydride, other higher aldehydes, ketones, 
acids, glycos, glycoil thers, others and oxides, eaters. 

10. Organic nitrogen chemicals from Calcium cynamaide, 25 

Dicyandiamide, calcium cyanide, guanidine, Thiourea, nudanine resins and 
plastics. 

11. Phosphorus and. phosphates. 50 

Yellow phospliorus, red phosphorus, phosphoric acid, oxides of pliosphorus, 
chlorides of phosphorus, phosphorus oxiehloride, phosphates, hu| erphosphat/cs, 

12. Cole oven plant and by product recovery. 100 

Coke, tar, gas Amruonia, sulphur, dar distillation, aromatic hydrocarbons, 
benzene, toluene, napthalene, anthracene, phenol, pyridine, pitch. 

13. Petroleum, cracking. 100 


Organic chemi('als from ethylene, Erhyl alcohol, acetone, ethyl methyl ketone, 
glycol, propylcn(\ propyl alcohol, butyl alcohol, ethylene chlorbydrin, ethylene 
dichlorid(:?, cthyhme oxide, ethylene ejmno hydrin, acrylic acid and acrylic 
esters, aromati(^ hydrocarVions, toluene, h nzene, 

14. Synthclic pharm-eiceuticcih, vitamins, hormones, etc. 75 

Acetylsalicy ’ic acid, salicyl saliculic acid, para amino salicylic acid, para amino, 
benzoic icid. an. ipyrin, (dion udtin. pirinid n, ur^>tr 'pm saloe, atoydi u, 
novacain, novalgin. ovipari, arnidonc, forhitntrates, luminol, veronal, bro- 
mural, demoral, dolautin, asparin. cardiazole. coramine, ophedrine, benze- 
drine, phenothiaziiie, yatron, io-dohydroxy qiiinolene, sulpliuric acid, salyr- 
gan, nco.salmirsan, ncosilversalvarson, myosalvarson, solusalvarson, acety* 
lar.son, stiburia. solustibosan, miracil, snlphamilanide, snlphathiazole, sul- 
phaincrazine, snlpliadiazine, sulf)haguanidin(!, sulphapyridine, morfanil,dia- 
sonc, proinin, sulphctronc, pnnnitliizole, tibatin, castrix. thiamin, niacin, 
pyridoxin, j)antnt.hcnic acid, biotin, ascorbic acid, methylnapthaquinono, 
niosterol, calciferol, tf)Copherol. Dc^roxy eortie.osteron, thyromin, adrenalin, 
testesterone, pro-gestorone, follikuiin, prolactin, stilberterol, phenoxyacetio 
acid, indolacctic acid, persiton. 

16. Fischer Tropsh Synthesis and Synthetic edible fats. 200 

Carbon monoxide and liydrogon synthesis to hydrocarbons, oxidation of strai- 
ght chain bydrocarl)on to tatty acid. Fractionation of fatty acids to suit- 
able edible ones. Fatty acid combination with glycerol to form edible fats. 
Emnlsion of fats to give synthetic butter. 

16. Chemical jdont fahrimiion. 25 

Sheet metal rolling from billets, metal sheets from sandwich billets of mild steel 
and corrosion restant bilkd.s of stainless steel, aluminium etc. Sheet priming 
for making dishends. Welding oxyaeytaleno and electrical with x-ray exa- 
mination of welds. Hydrogen and oxyhydrogon flame cutter. Tube bending, 
heat exchangers and boiler making. Pressure vessels by forging and pribbon 
winding. Foundry for small castings, general machine shops, turning, sur- 
facing, milling, grinding, polishing, production and servicing induatr'al instru- 
ments for indicating, recording and controlling, temperature pressure, H 
flow, and liquid levels. Control equipment mechanical, pneumatic and elec- 
trical. 


A 
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APPENDIX VI. 


(Sof^ chapter XVIII, paragrapli 10). 

Syllabus for the Master of EnginceriuK (Pv.blic Health) .arnrae at the All-Indh^ 
of Hygiene and Pubbo Health, Calcutta, and the number of hours of instru. f iou their for. 

I. — Syllabus. 

Master of Eneinoering (Public Health) is designed for specialised training 

• ZaltirPVginee^^^ today is likely to incur a large amount of expenditure 

in Public Health Engine- b- _ ,, a,„l sewace works, housinu, construction of 

on water sapphos (both urban and „f „ ,aana by temporary and 

hospitals ami sanatoria, eons -■<■ ><«> "V" n I e It 'i withoui any 'specialised 

pormanerit methods on a larg su e te I" b 


permanent metho(is on a largo soa o, j duties and it is will known iliat on 

public hoal^. h^o md The hismI fVir a properly 

occasions the public health .i.-[ ^ ^ \ , rooognisefl lor s»»mo time and it is o.vpected 

m^nt Departments, in mimieipalities and other organisations in India, 


The Umits of the subjects for the course of studies in M. E. (Public Health) are as follows 
(t) Sanitary Bacteriology. 

Bacterial environment, metabolism, earboi. and nitron 

Collection of samples of water, sewage, sod, an, mnk, ( t 

(2) Sanitary Biology and ClKmdstry. 

llllfmuU in.wti. He, c.^»-orn,a in Uin tm.isniissinii -f ,,n|,urti.nt IW.nsns. JJisin- 
fection',’ fumigation, disinficstation. Elementary Physiology and Nutrition. 

(3) Epidemiology and Public Health Admini.stration. 

Origin and spread of the more f’m I’l 

Sstfi^o H^uh ill h^S'rmi 

tine. 


(4) Statistics. 

General and vital statistics. Application of statist ies to '/''b';"’-'""? gob of rain- 
fall, run-off. Hoods, population growtli, sewage and uatei ticitim . 

(,5) Water supply and sewerage. 

(a) Water supply Design of projeel.s of various 

^ ^ gation of new projects. of reip.n-cmei l.s o ^ 

and conservation of various types o sonriv-. 1 ■ ,.^tini lion of minimum 

and yield of eatidiments. Ktatisliea •™-'; ami water 
yield, maximum flood.s, etc. lls Design ami oonstruc- 

iupplies. Yiehl aii.l ‘'^'^hipmcnt of i -lls .....^rvoirs. balancing 

:^ip:‘^dj^^hing: not water snpp,y. 

Economies and maintenance of w'ater work.s. 

"^ed“ were and drains, syphons, separators, manholes. «lt 
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pitH, etc. Ventilation, cleansing and maintenance of drains and sewers. Design 
c. sewage pnrnj)ing stations and equipment. House drainage. 

(6) .riieory of water purification and sewage treatment. 

Wholesome water. Standards for public and industrial use. Quality of water and 
sewage. Chemical luid bacteriological analysis and their significance. Bio-chomical 
oxygen demand and its determination. Principles of sedimentation, co-agulation, 
control of algae, filtration, aeration, taste and odour control, disinfection of water 
and sewage oMuents. Water softening. Corrosion control and incrustation control. 
Kemoyal <>f iron, manganese, etc. Sedimentation of sewage. Anaerobic digestion 
o s IK g( . ^dudge gas collection and utilisation. Activ i ted sludge process. Trick- 
img filter .Stability tests for sewage effluents and determination of their strength. 
lUvei p.)llution problems. Analysis and epocific-atiori of chemical used in water 
pill ificatiuu and sewage treatment. Mamirial value of sewage. Dilution and irriga- 
tion, Elementary analysis of gases. ® 

(7) Design of water purification and sewage treatment plants. 

(«) DciiKii aiKl ciiii-.truction of struct ure.s for Hcrcotiing, deration; clu.tnical treatment 
etc \v!ucr ' Ur!Xt.rk^ ' “““ <lisnifectiou. softening, deforrisation, 

*sSI-'iuiu!-' of 'seo'r *'''‘1* f ‘l-!'' grit removal, sedimentation and 

. : . r’ , ’ ■ <l<g<«tion and humus tanks ; trickling filters 

(8) General sanitation. 

IndudatTrani ““’I'^ding 

(h) heating, cooling, noise and dust control, smoko abate- 

men.. .VK tuod.s of ait and gas aiialy.sis, dust counting etc. 

(c) Principles of village an.l town pi inning, zoning, healthful housing and slum cloaranco, 

•‘■''-tif'" <>f hospitals, schools, slaughter, houses 
nooli ill n'f ‘h ink establishments, markets, eating establishments, swimming 
pool . disinfection and disinfestation, etc. Bat-proof and fiv-proof and 
proof eonstrurtion. Sanitary .survey and reimrting. ^ ^ mosquito- 

(c) Kiiral sanitation problems. Latrines and trenehing grounds. 

(9) Malaria Engineering. 

nm^rn, '■ ho.k naturalistic and porma- 

ni™“‘ s'',V ' hl‘',l' ain'' '''" 'wvlr taiinhig'“oicIr.’ 

lhaip ua't'iorof^a'rwflls and'll!iectt^^^^^ 

;r':;:,:t;.''cl,7’'‘''""''‘'^ <'<>ntrorfor cnglnL7S;g 

(10) (a) Industrial Hygiene. 

abnormal atmospheres, safety measures, comfort, etc. * upational rusks, 

(6) Disposal of industrial wastes. 

.1.1^ m ™,., 
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II . — N umbers of Itours of instruction. 


Subject 

Lectures. 

Praeticals. 

T otal 
Hours 

(liven by 

1. General Sanitation . 

40 


40 

Sanitary Engili- 

et'fing Depart- 

ment. 

2. Water Supply and Sewerage 

41 

120 

i.;7 

1 )o. 

3. Sanitary Chem'strj^ and Jbology 

4. 

lt3 

i:m 

Du. 

4. Malaria Engineering . 

17 

10 

33 

1 K> 

5. Theory ot ’Water Purification and 
Sewage Treatminit. 

:h) 


30 

1 )(), 

6. Water Purifi< at ion and Sewage 
treatment works. 

:i() 

72 

lOS 


7 . Sanitary laboratory . 


01 

01 

Do. 

8 . Industrial wastes . . . i 

10 

i 

10 

Do. 

1 

9* Stream Sanitation . . . j 

8 


i 

8 ' 

1 

Do. 

10. Demonstration and Field trifjs . | 


i 

200 1 

200 ! 

Do. 

11. Sanitary Pacloriology and Ihirasi- i 
tology. 1 

30 

I 

i 

S2 ; 

I 

( )thei' Oepartmenf H. 

12. Public Health Administration 

20 i 


28 ’ 

Do. 

13. Physiology and Nutrition . 

1 1 

7 i 


7 1 

Do. 

14. Industrial Hygiene . 

21 i 

12 

i 33 

Do. 

15. Communicable diseases 

28 


! 28 ' 

Dc. 

16 . Statistics .... 

1 23 

46 

1 69 

1 

1 

1 Do. 


352 

i 

j 510+200 

1 

: P068 

1 

i 

! 

1 
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1. General sanitation , 

2. Water 8uj)ply and sewage disposal 

3. Sanitary chemistry and biology 

4 . Communicable diseases 

5. Statistics .... 

6. Microbiology . . . • 

7. Public Health administration . 

8. Physiology and nutrition 

9. Visits and demonstration 


15 
38 
20 
12 

16 
9 
2 
6 


118 


34 

41 


16 


65 

166 
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Books are Issued for 15 days only but 
may have to be recalled earlier if urgen- 
tly required. 


An over-due charge of 25 Raise per day 
per volume will be charged. 

Books may be renewed on request, at 
the discretion of the Librarian. 
Periodicals, Rare and Refrence books 
may not be Issued and may be con- 
sulted only in the Library. 

Books lost, defaced or Injured In any 
way shall have to be replaced or its 
double price shall be paid by the 
borrower. 
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